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SWEET-POTATO BLACK ROT. 

{Ciratocystis Jlmbnataj Ell. Hals.) 

By B. D, IlALSTED and B. (n Fairchild.* 

(Hato« T-IIX.) 

There are several fuagous diseases of the sweet potato known under 
the general term of rots,t but none of them have equaled in destruc- 
tiveness the one here to be considered, namely, the black rot. It is by 
no moans a new trouble, for many persons who have grown sweet pota- 
toes for tU’ty years state that they have known of it from boyhood. 
The common testimony is, however, that it has increased gradually 
from year to year, until uowm some parts of the country the disease is 
so bad as to be alarming, 

la order to obtain deiinite data as to the prevalence of the black rot 
in New Jersey, one of the leading sweet potato growing States, a spe- 
cial bullotiuof questions was sent to several hundred of the loading 
growers. From the rei>liea it was evident tliat in nearly all portions of 
the State where sweet potatoes were grown they had been troubled with 
the black rot. Portions of Maryland and Delaware and the large sweet- 
potato region of Virginia have also more or less of the disease; in fact, 
so far as our observation goes, no region is entirely exempt. The exact 
geographical limits of the disease, however, have not been fixed, and 
whetlier or not it is strictly American remains to be ascertained. 

The chief damage is seen after some months of storage, when the 
decay spreads rapidly from root to root, sometimes destroying as muoh 
as 26 to 30 jier cent of the entire crop. Although no accurate data 

* Both Mr. Fairohild and Dr. Halated having done considerable independent work 
on sweet-potato diseases, it wastlaeught Lest to combine tbeir results. With this end 
in view, Mr. Fairchild spent some time in Dr. Halsted’a laboratory in Kew Erans- 
wick, N. J., where the work done in the Department by Mr. Fairchild and in the 
former place by Dr. Halsted was carefully compared and carried to mote oompteto 
lesnlts? This paper represents a portion of the work.— LE* T- 

■f Some Fnngonk Diseases of the Sweet Potato, BoUetiii 3'6, ¥, J. Experiment Sta* 
liW, Mnyeliber 1890, pp. 82, figures 19, 
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could lie gatliered in regard to the loss from this disease in distinction 
from the iiiaiiy otlier rots, 25 per cent is a low estimate for siicli sea- 
sons as that just passed. The rot in qiiestioiij which, as is usual with 
fungous diseases, has beeui ascribed to wet weather, is caused by an inter- 
esting species of fiiugus; bat iiutii the aathors took tlie matter into 
consideration little was known as to the real cause of the malady, and 
the fact of its fungous origin, while surmised, was not fully establisheci 

EXTERNAL APPEARANOE, 

The most conspicuous sign of the disease, and the one wliicli distlii- 
giiishes it from other diseases, occurs upon the potatoes themselves* 
It consists ill the presence of dark, somewhat greenish spots, varying 
from a quarter of au inch to 4 inches in diameter, sometimes cover- 
ing the greater part of the root and extending some distance into the 
tissue* These spots when once seen can not be mistaken, as tliey are 
simply sunken areas with distinct margins, like spots burned into tiie 
potato with a metal dye which has left tlie skin uninjured, Shoold 
the slightest doubt as to the identity of the disease remain after a su- 
perficial examination, the removal of a small iiortion of the skin expos- 
ing the olive-green tissue below would dispel it. Among the sprouts, 
or young plants grown in hotbeds, the disease manifests itself in dark 
lines upon the lower portion of the shoot and sometimes of the ' lower 
leaves, ' giving rise to the name of black shank’^ among the growers* 
These dark lines or blotches often appear upon etiolated portions of 
the stem and are almost black in color. ' in very severe cases the tip of 
the sprout wilts and dies. S“o appearance in the field has so far been 
observed that would distinguish hills diseased with black rot from 
those attacked by some other of the numerous rots; but tlie dark 
sunken areas on the potato and the black discolorations of the sprouts 
can scarcely be confused with any other' sweet-potato disease. 

miARACTEElSTIOS OF THE BISEASE. 

A microscopic .examination of the discolored tissue in the root re- 
veals the fact that, the starch-bearing cells ha,ve been greatly altered, 
tliejiealthy portions .are characterized by thin- walled cells completely 
packed with starch, but ' these have, been replaced in the diseased' areas 
by thick-wailed, .olive-brown ones totally depri'ved of starch. '.' The thick* 
eiiiiig of t.he walls, seen, so .strikingly upon examination, is 'due''.in part 
' 'to'g.raniilar incrastations' which qfteii' assume .the form, of .rounded pro- 
tuberances*. , Whether AMs, incrusting .. matter is anything^ more tban 
the remains ; of the . ..protoplasmic contents of the cell, was not deter- 
; 'iniiied, but'from its ir:reg..ular appearance thiS: was the 'natural ii:rihrei.ice. 

Pilling the intercel lular 'spaceS''aiid\''often..;r.amify'ing'thiBngh.fl^^ 
joining cells,' a.re t'h.e "thick-walled,, olive-brown ■hyplnB'.of the parasite^ 
and the' dark color of the. diseased.portions'^is.due in a measiiriAo them#; 
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While nothing of the nature of liaustoria was observed, it was plainly 
evident that the presence of this abundant oiyceliiiiii was the cause of 
the disease, for wherever the threads of the fungus reached, there were 
darkened cell walls and lifeless contents. No fungous ferment was ob- 
served, and it is probable that as with the Eymenomycetes described by 
Hartig'^” as attacking forest trees, none exists except at a very limited 
distance from the tips of the hyphm. 

In the intercellular spaces, and often in the cells themselves are found 
luimeroiis olive bodies, which for want ef a better name we have called 
0 li‘ve eonidia. These olive conidia are most abundant in old specimens 
where the decay has progressed well into the potato, and although oc» 
casicdhliy almost wanting, are generally easily observable. Where 
present in large quantities they give a decided greenish brown tint to 
the tissue. 

Upon the exterior of the diseased area are often found, though some- 
times in limited numbers, together with an occasional olive conidium, 
delicate hyaline spores borne on aerial hyplue. So far the hyaline 
spores have not been seen in progress of formation within the tissue of 
the potato, but upon the blackened sprouts as they are grown in the 
hotbed they are present in abundance, arising from the tips of elongated 
byphm. 

A third form of the fungus shows itself both upon sprout and root 
in the shape of flask-like pycnidia with elongated beaks or necks fim- 
briated at the apex. Often the globular bodies of the pycnidia are 
buried in the tissue of the potato, and only the slender necks are visi- 
ble above the surface, giving it a bristly appearance. 

Where specimens covered with pycnidia are protected from the rains 
the pycnospores collect in a more or less firmly unitetl mass at the apex 
of the neck, and the fimbriations seem to serve the purpose of a basket 
for the mass. The appearance of the fimbriated slender necks and sur- 
mountiiig yellow gl0Wes is very charact^^^ 

Although not oertainly connected with the species of fungus causing 
the:black rot there have'b|en found, often in badly diseased specimens,' 
im'Eiense 'numbers of glo]’;'"":- 'lar 'scle'rotia differing in structure from those 
.'of 'many other ; species bbo - surrounded by and' evidently made up' of 
'hyplue Ide'ntical with those of this species. , These sclerotia' were found, 
in all stages of formation and in the last stages in such abundance as 
tdeiiti'rely 'fill ' the tissue of the diseased' potato, causing it' to become 
gray and .finally charcoal black. ■ 

DESCEIPTION OF CULTXJEES. 

The' growth' of this parasite'' 'upon undergroundbstems' 
largely of carbohydrates suggested the idea of cultivating it upon arti- 
ficial media. In doing this, . immerGUs;pointS: of rinter'est,,, were : brought, 

* Die Zorseteungsorscheiiiungoni des Hokes 1878, Berlin, Die Lebrbacli der 
toankkeitea., ■ ■ 
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out aijcl the stractiire and development of the were much more 

easily studied than on the host itself, 

A medimii composed of a 1 per cent solution of agar-agar in sweet 
potato broth was thc 3 most satisfactory. This was made by adding to 4 
grams of agar steei)ed for 5 hours in 300 cubic ceuti metres of water 100 
cnbic centimetres of sweet potato broth. The sw^eet potato broth was not 
essentially different from ordinary potato broth, and was made by 
steeping the slices from one large potato for several hours in enough 
water ho cover them. This medium was used both in the form of plate 
and slanting test-tube cultures, but proved most satistactory in the lat- 
ter on account of the ease with which the tubes were handled. 

Besides the sweet potato agar upon which the main study of the fun- 
gus was made, several other media were tried. Slices of sweet potato 
cooked and uncooked in test tubes, similar slices of Irish potato, , and 
nahrlosung agar made by adding 2 grams of agar to 200 cubic centi- 
metres of a strong decoction of fresh horse dung, were used, but showed 
no special points of interest. Ordinary potato broth proved entirely 
successful and did not reveal the presence, in this species, of sprouting 
or yeast forms. The fact that sections of the white pine taken from 
living trees and first sterilized in test tubes by intermittent boiling, 
grew the parasite in profusion is at least suggestive. Sections from 
the willow similarly treated failed to nourish the fungus. 

Because of the difficulty of obtaming conidia of the fungus with 
which to start the growth in the hardened culture media the inocula- 
tions of sterile media were started from the mycelium itself. Small 
particles of the diseased tissue were carefully removed with a glass 
hook from the border line between the healthy and diseased portions 
of the potato, and sufficiently deep beneath the surface of the skin to 
render contamination improbable. These particles were at once inserted 
into the media and almost without exception produced a pure growth 
of the fungus, 'Around portions of -tissue thus inserted appear in 24 
hours the radiating mycelial hypine, and in a few days the first form of 
oonidia. , After the appearance of the firsb#r hyaline conidia upon the 
-surface of the, culture, inoculations. with tln§’ pure spores were at once 
'-made; upon the various media above refenhcl to. The cultures grew 
■■'with great -rapidity and maintained their vitality for months, 'I'nociila- 
fioBS made^on May 26 from tubes started March 18 show the pyciiospores' 
"fd'be -Still alive-, ' ■ 

cells and hanging- drop cultures w^ere, employed, to 
" ascertain a number of the details of growth and, by the use of sweet 
"potato--, agar in hanging drops on the .under side of cover,- glasses,' the 
growth -of :nertain pycnidia was, 'satisfactorily followed from day -to 

:Three -days ,,'after- sowing pure- conidia upon sweet 'potato, agar -an: 
::abupd#f ;', thallus^is: : JEormed' .which has 'a-mumber of : characteristic', ,fea-: 
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Myoeliiim.---lilhe liyphcTe rapidly penetrate tLo artificial substratum 
giving' it a dark appearance by their presence. They are 2-6 p in 
diameter^ with frequent septa, and filled with oil globules, which give 
them a giittiilate appearance. The globules are present in such qiian- 

■ tities that theyissue from the broken hyphie tips under the cover glass 
and rise to the surface in large numbers. They give the characteristic 
reaction with osrnic acid, are present in natural as well artificial 
media, and seem to be more abundant and of larger size in half starved 
portions than in rapidly growing parts, as noticed by Ijlaegeli'^ and Oim- 
ninghamt in various species of fungi. 

Simultaneously with the do wnward growth of thehyphm into the sub- 
stratum there rise to the surface specialized branches, which perform 
the office of sporophores. These long, multiseptate branches, which 
we may term the primary sporophores, are 60-160/^ long by 6-7/i in 
greatest diameter, generally somewhat fusiform in shape, and with the 
exception of the lighter colored tips, which reach the surface of the 
medium, are of the greenish brown color of the remainder of the thallus. 

Hyaline^ or microconidia . — From the slightly colored tips of these 
sporophores hyaline conidia are produced immediately after they arrive 
at the surface of the substratum. These hyaline conidia correspond in 
a measure to the micro-conidia of Neetria and Eyvhomyces^ bukowiog to 
the impropriety in the use of the term pointed out by Eeinke and^ 
Berthold, I the term hyaline will be used to avoid ambiguity. 

The xnethod of spore formation by which these conidia are produced 
resembles quite closely that observed by Unger § inthe case of ffraphium 
penieilloides^ Corda, now called (7/ia7<zm Ungeri, Saco., and in a less de- 
gree that of the new genus Midoconidium recently described and figured 
by Prillieux and Delacroix in the last fascicle of the Eiilletm de la Soci6t§ 
Mycologique de France. 1| In regard to the spore formation of Ghalara 
lingerie Sacc., found growing on pine and fir timber in the forests of 
Austria, /linger remarks : § . 

Upon Hfciil groafcer magnification (Fig. 4) it is seen that the brown apices are only 
the shoatflis oi: iineoyliudrical cells from which termmal sog meats, bound together ia 
a thread-like manner, are abjoiiited and pushed out. There is no doubt that these 
latter have the sigiiifieanceotforood cells, although they possess a great similarity to 
the spoix^s of certain species of ■ 

• ■ The figure given by 'Uuger represents. quite plainly the abjunctioii of, 
tlm Qonklmn wifMn the end of the hypha in .a. manner, precisely .similar" 

■ tO" that shown iii' Hate ii,. Fig. 1. Tt differs, however, . from'' to other' 

^ Sitssuugsberiohte der K, Akademio zu Miiachen, 187U. 

t,Quarterly Journal .Microscop.ical. Society,. XX, 1880. 

t Eeinke and Berthold, Die Zersetzaug dor Kartoffelu durch Pilze, 1879. 

" ' ' ^ Bo taui sche Zeitu ng, 1847, Nr. 15,,;'T,lv. 

i| Prillieux and Delacroix, MndoGonidmm iemulmitumj nov. gen. nov. spec. Cham- 
pignon donnant ati soigledes propridtds vdndneuaes. Bulletin delaSooi<5t6 Myco- 
logiaued© Frahco, Tome yii, 
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species of Olmlimi as figured by Saccardo^* and (Jorda/f in whicli tlie 
spores are represented as being abjointed, not at one but at various 
points witiiin. tlio slieatlidike as in tlie case of SporoseJi'isnia 

miraMle^ B. &Br.;§ Bloxamia trmimta,, B, & 'BTr^\\ TMelavia hamwla^ 
Jl2)lmmmyees stellaUis^DBy,^^'^ and probably, altlioiigli it has* 
not been possible to exa mine figures, TruMula mtulula^ Sacc.tt 

Wlieii tlie coriidiophore lias reached the limit of its growth the outer 
cell wall of tlie tip and the portion immediately below it ceases growing 
and becomes slightly tinted olive color lik e the myceliiinn The pro- 
toplasm contained between the last septum and the apex continues 
to grow and ruptures or absorbs the cell wall of the tip, pusliing out, 
seemingly as a naked protuberance of the protoplasmic contents of tlie 
cell, bat probably clothin g itself with an extremely thin membrane, 
leaving behind the shar ply defined broken edge of the conidiophore. 
After growth lias coiiti imed for a few minutes and the cylindrical pro- 
trusion has attained about the length of the diameter of the sporophore, 
a septum forms below the mouth of the sporophore and by the further 
growth of the protoplas mic contents of the mother cell the fully formed 
gonidium, is pushed out from the simrophore only to be followed by a 
second spore in the same way. Fifty to sixty of these spores are fre- 
quently til us shoved out of a single vigorous sporophore, varying from 
"Wie-half to one hour each in time of appearance,. These hyaline conidia 
remained attached to each other in long chains, often doubling upon 
th emselves in Van Tieghem cell cultures and forming several rows upon 
the moist underside of the cover glass (Plate II, Fig. 1). 

It is surprising that iirsuch a work as that by Dr. Alexander Zalewski, 
TJbMt Sporenabsohnur ung tmd Sporenahfallen hei den Piken^ published 
in 1883, ‘11 no mention should be made of such a striking modification of 
the anthor^s second type of spore formation, called Biweedmie reiJumvem 

^ Saecardo, Pimgi Italici, Figs. 29, 30, 31, 32, 35. 

f Corda, leones Pongotiim, T. ir, p, 9, Tab. ix, Fig, 43. 

. .'IMt. 'J. B.' Ellis and Dr. H.W. Harkiiess have kindly allowed the exanjination of 
Chakra acuarm^. C. & E., and ChaUtra ftrrte/rysjiKnv?, Sacc., in which the sporos are 
b orne apparently as in (Jhalara 8acc., by ahjnnction from an elongated mother 

c ell, if the term may properly be applied to such cell with power of eontinuons conidia 
■; formation,. 

. .."^Berkeley, M.J. and Broome, C.E. Notices .of British Fungi XL .in. Annals . and 
" Magazine of Natural History, June, 1850, St 2, VoL 5, pp,23,24 (same in reprint). 
Reference' made to Graphmm penmllokles 1. c,, Int. Crypt. Bot., p. 327, Fig, 74;, ,'M.on-' 
"ta'i.gne,'Syllog6 Generum Spec. Crypt,, 1856', i>. 306 ■; Fresenius, Beitr, z. Mykologic, 
.:A852.p.l7,'T. VI, Fig,26,27,28. ' 

'dl Ann. Nat. .'Hist, 1854, p. 468, T. xyi:,,-Fig. 17, ■' Berkeley,. Int, Crypi Bot., p.327, 
■,\Fig:74 b. , , ■ 

I f Win'te.r,;Die Pilz©,; Bd. I, Abth..II,'p:44 Zopf, Die Pilze, 1891, Fig. 61, p, 97; Zopf, 
tjber die Wurzelbranne der Lnpinen, eine nene Pilzkrankheit, in Zcitschrift ftir Pdan- 
'zenkraokheiten,' B.and I, ..Heft 2,1891,' i)p. 72--76.-''' 

^'^PringsheiitCs Jahrbiicher, ii, p. 170, T. XIX,. Figs. 1~3; Linstedt K. Synopsis <L 
'Saprolegniaceen,' p. 63,'' 

tt Saecardo, Michel ia. ii, p.2S5 ; Syllogo Fungortun, in, p, 732. 

It Flora, 1883, p, 228; Polish Inaugural Dissertation, 1883. Also in Gorman. 
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Ahselmunmg ier Sporen mif dem Scheitel der BmidWj especially after 
^ the publication in 1847 of such perspicuous figures as those of Unger’s 
above referred to. Although BOt mentioned by De Bary^ this method 
of spore abj unction is referred to by Zopf in his recent work« 

‘The fully formed spores are thin-walled, hyaline, 16-30 by 4-9/1:., bacil- 
lary, and sometimes oblong or clavate. They germinate in a few hours 
in water or nutrient solutions, and quite generally form a protuber- 
ance near the medial zone, exactly opposite to the germ hypha, thus 
giving the germinating spore the form of a cross (PL ii, Fig. 4). The 
slender germ hyphm produce sporophores, often immediately, and these 
push out from their apices conidia similar in all respects to the original 
ones (Fig. 4), and the secondax'y or olive conidia form on more irregular 
branches (PI. ii, Fig. 5). 

Olive or macro -eonidia. — The- second mode of spore formation, which 
in all essentials resembles the first, takes place, in cultures, following 
the first, and were it not for its slower movement would be entirely sim- 
ttltaiieous with it. Unlike the hyaline spores which are produced upon 
the surface of the medium, the olive conidia are formed generally 
deeply buried within the tissues, showing no inclination to rise into the 
air. The sporophores which bear them consist of simple, septate, 
branching hyphm, frequently almost indistinguishable from the pri- 
mary conidiophores above mentioned, and also from the sterile branches 
of the mycelium. The mode of spore formation differs from that just 
described for the hyaline conidia only in tardiness of movement and 
such other points as the difference in shape of the olive conidia would 
necessitate } in fiict, the two may be said to merge into each other, the 
primary conidiophores producing spores resembling the olive conidia in 
shape and mce versa (Of. PL ii, 2 a, 5 a). FTormally, the first olive coni- 
dium produced differs from those which follow in being oblong-ovate, 
while the succeeding ones are globose or elliptical with a small pedicel 
or; extension at" the lower extremity ■(Figs. 5,6). That these coiiidia 
are produced in a manner not wholly in accordance with that described 
by De Bary * is demonstrated by the fact that the tip of the sporophore 
is ruptured, as in the formation of the'hyaline conidia, upon the forma- 
tion of the first spore and displays' from the dxeginning .of the spore ■ 
formation (Fig. 8 4) until the complete abj unction of the mature spore 
(Fig.. 8o) : a ' distinct somewb irregular edge or rim, below which Js; 

■ formed the true; septum, of' the conidium (Fig. 8). In older specimens,' 

: ' after' four.' or even fi.ve (the maximum number observed) conidia. have' 

. ' ..been 'pushed out, the protoplasm'- below the ' last' T oxto^^ septum often 
' ..becomes' rounded as at Fig. 6, Plate ii, clearly demonstrating that the' 
delicate exospore of the conidium is formed within the siirroiiiidiog end 
' : of: tbe^^' sporophore.; T'hese:" olive ..'.conidia '..are ■ '1,2-19 by ^6-l'3'yti,,;,,'mOS'tly; 
/'■' 16-11 Jy'':12-T5/i,'',' and', in ;the first .' stage8,\of ''their :.'formati^^^^ 

thin- walled bodies with more or less evenly granular contents. In the 

1)6 Bary> Morpli. and Biology of the Fungi, Eng. edition, p- 69-70. 
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course of 24 hours they become dark colored and coarsely granular^ 
later developing iiumerous oil globules which react strongly with osiiiic 
acidj giving the characteristic brown color. Occasional specimens 
among hundreds observed manifested a tendency to germinate eitlier In 
nutrient solutions or water, and those noted sent out long tiyaliiie 
brandling liyplim. These were not followed to the production of second- 
ary sporidia. From analogy tlie olive coiiidia may be expected to serve 
the purpose of resting spores^ possessing thick exospores and being 
formed largely within the soft tissues of the potato, 

PycniMcL — From a week to 9 days after sowing the hyaline coiiidia, 
a third form of fructification makes its appearance, developing with 
remarkable rapidity and abundance. In its initial stages the pycnidiiioi 
arises as the swollen and curled or twisted tip of a vegetative hypha, or 
as a twist or knot in a sporophore between the conidiiim and its point 
of union with the main hypha (Plate xii, Fig. 9). Although observed 
to be present in numerous eases, no anastomosing of ditlereiit hyplue 
branches seems necessary. Almost simultaneously with the first curv- 
ing of the Iiypha tip, side branches arise wliich, by tlieir growth and 
formation of septa, form the coarsely cellular membranaceous wall of the 
pyciiidiiim. After the globose base of the pycnidiiipi has attained its 
normal diameter, there arises an elongated ostiolium or beak, composed 
of slender septatediyphm placed parallel, side by side, in several ranks 
about the orifice. By the rapid extension of these liypbie, a long, hol- 
low neck or beak is formed for the upward passage of the pycnospores. 
When the neck-forming hyphiB have reached their limit of extension, 
the tips become gradually tapering and form, upon nmtiiiity, lon^^ 
(30~60/i) slender hyaline fimbriations, Both the bulbous portions of the 
pycnidia and the slender necks vary greatly in size, tlie former being 
96-224 by 96-224/^ in diameter, and the latter 39l)-608/i long by '24-34/c 
at base ami 14-20/i at apex. . 

So far as the , extremely fragile nature of the interior 
permitted observation, the' pycuospores are formed, by the division of 
very tliiu-walled mother' cells lining the cavity of the pycnidium. IJirtil 
meanS' can be devised for .removing- the difficulties lying in the way of 
the ..determination of, this pointj.Flie exact mode of forn,u,iti(>n must re- 
'''mainin,,d^ The. pycuospores are hyaline, globose, or obhuig, and 
;;are.'festened..,together by .a mass of refringent substance tardily soluble 
.in. water. When freshly exuded from. thn. tip. of the pymiidium,, they 
are,,'5-9 by. d-9/i ; .but, , upon immersion in water for several houivsfte 
.swell ■ greatiy, becommg„12-17 ■ by 9-15/^, In culture 'media, both while 
rem'aining .closely united, iu 'masses and when separated, they germinate 
.; profusely,' .producing upon their frequently 'auastomosing hypiuB, both 
hyaline and olive conidia, and 'finally x^ycnidia, similar to those in which 
they are , produced. ■; The 'presence'of' the .gelatinous substance uniting 
the coiiidia, manifests itself upon the germination of the simre as a 
.'"'granular film, which assumes (as at Fig 4J, Plate iii) the form of a delh 
,., cat.©' ring, oft6n:'of narrow, . lateral ■.extension. 
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INOCULATIONS. 

Healtliy potatoes, kept in a moist atmosphere in the laboratory, upon 
being covered with the hyaline coniclia and pycnospores of the fungus, 
became, in the course of a few weeks, badly diseased with the typical 
black rot. The fungus is capable of entering the eyes of the potato 
and is nourished by the soiall, dead fibrils often connected with the 
eyes. In iuociilatioiis, the diseased portions began in or near the eye. 
To convince the most skeptical, .initials wei’e scratched upon the surface 
of one potato with a sterile needle, and the surface coated with hyaline 
conidia in water. In three weeks the initials appeared in typical black- 
rot lines against the brown back ground. , 

PEOBABLE LIFE HISTORY. 

The lite cycle of the parasite, although not certainly completed by 
these different forms, may cover a iieriod of several weeks and perhaps 
months. The abundant mycelium present in the diseased roots planted 
in the hotbed for the purpose of obtaining sprouts infects the young 
shoots as described. This infection may take place either through the 
medium of spores or by the growth of mycelium from the diseased areas 
themselves. Diseased sprouts planted in the field produce diseased, 
roots which may spread the disease to other hills either through the 
soil directly or by means of the numerous fibrils from other plants. 
These infected areas, althougli perhaps inconspicuous at first, grow 
steadily in diameter not being checked by digging, and when the pota-. 
toes are stored for keeping continue to grow in the root and at the 
same time to produce the various forms of spores. These reproductive 
bodies when supplied with sufficient moisture are capable of infecting, 
unaided, sound, potatoes througn their eyes. ' Thus one diseased potato 
when stored in a bin of healthy ones is capable of infecting all those in 
the bin and causing them to rot in a short time. , , 

To what extent the fungus is able., to live upon the dead vegetable,; mat 
ter of the soilhas not. been determined, but from its omnivorous habitS' 
numerous substances niiglit, be' expected to nourish; it in an aetive.state. 
The fact til at the parasite grows luxuriantly upon strong ^ 

. agar would perhaps , iiidic.ate its ability todidnibitdifierent .stable.ma- 
luires .applied. to the potato,^^^^^^^ and although no e.xp.erimeiits were at- 
.' tempted to show whether- a, passage.- through. 'the digestive canal would 
.' .kill the spores, .eircumstantialevidence.point.s strongly to the belief that ' 
'' - ■mich passage does not destroy all forms./ ^ 

•^CeratoGystisJmbrmtaj}^^^ wiuters'.not only in the -roots usedibr' 

, ,,. seed the following spring, but. in the' soil itself, -'upon decaying portions 
'of,' .sweet potato -roots, and^ other '-.vegetable. substaBces.-, '.-.-T-he.sclerp.tial 
stage mentioned may be found to compose the principal resting stage 
■ -'.of - the, parasite^- 

PEBVENTIYE MEASURES. 

'/,'I/.^''T.,ih,,;first;l:h4-''-,,ibO'St-,'im-portant:precaut,ib'ti;,tb:,^^ 
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if it is necessary to import such* This preventive measure is most 
essential^ as diseased seed will give diseased vspronts, which in turn will* 
grow a crop of worthless potatoes. 

II. The selection of healthy sprouts is plainly necessary in case the 
fimg'iis gets into the liotbedSj and under no circniustaiices should dis- 
eased plants be put into the field. The test of using copper fungicides 
ill the hotbed lias not been made, but from analogy seems to proiiiise 
assistance. If the fungicide is used the shoots should be kept green 
with it iiiitii pulled. 

III. Fields which have become so impregnated the disease that 
they refuse to grow profitable crops had best be added to the regular 
farm rotation. This method will, if continued for several years, allow 
the accumulated infective material to burn itself out by cousumisig all 
available food materia! in the soil. 

IF. Decaying roots and the refuse after digging should be carefully 
removed from the field and burned, as such debris adds to the food of 
the parasite. 

V. The use of large quantities of barnyard manure probably favors 
the development of the trouble, since it adds greatly to the decaying 
vegetable matter of the soil. Where the use of commercial fertilizers 
can be made to take the place of manure it will certainly be desirable 
to make the change. 

YI. Although no experiments have yet been completed upon the mat- 
, ter, it is probable the spread of the disease in the bin may be checked 
by dipping the roots in one, of the copper mixtures, preferably the am- 
moiiiacal solution, before storing for the winter. What effect tobacco 
sinokC' or the fumes of sulphur would have in cliecking the disease in 
the bins remains to be ascertained. .. 

Experiments are now under way to ascertain, if ])ossibIe, the eifect of 
the use of the arnmoniacal solution of copper carbonate in pre.venting 
the disease. Hotbed, field, and bin experiments are in progress, and it 
is hoped definite results will be obtained. 

SUMMARY, 

I. The black rot of the sweet potato, both upon young shoots, caus- 
ing black shank/’' and upon- mature roots, is caused by the parasitic 
action of the fungus Geratoeysids Jimbriata. Ellis and Halsted. , , 

IL 'Portions of diseased tissueAlevelop, when placed aipoii various 
media, abundant growths of 'the' j^araaitic fungus. 

' III. Three modes of spore formation are present, two endogenous ; 
from the tips of specialized hyphm, the third from cyst-like bod ies. The 
connection of a sclerotial form, although not demonstrated by tail ture, 
iS' strongly ■ suspected. 

V'.' ' lY, "Spores grown in cultures are' capable of in oculating healthy roote d 
■ through tlie broken cuticle or through' the eyes. ■ 
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DESCRIPTION OP PLATES. 

Plate I, Ceraiocystis fimhriata. Ell. & Hals. 

Fig. 1. Sweet Potato sliowiug blaclseixed area, inliabited by the parasite, 

2.. Cross section of tbe same, 

Plate II, Geratoeystis Jimhrkita, Ell. & Hals. 

Fig, 1. Sporopliore of hyaline conidia figured 1 p. m. la, tbe same figured 1:50 p. 

in. Ih, tbe same at 2:15 p. m. x 550. From test-tube cultures of sweet 
potato agar-agar. 

2. Group of by aline conidia, showing yariations in form from test-tube culture. 

2a, tbe same from plate culture x 400. 

3. Group of hyaline conidia sporoi^bores, showing spore formation x 300. Prom 

test-tube cultui’es. 

4. Germinating hyaline conidia from cultures 24-48 bonrs old in sweet potato 

agar. 4a, young germ bypba with hyaline conidium forming. 4b, hyaline 
conidiiim lately expelled from sporophore, 4e, commencement of sporo- 
pliore or branch of hypha of germination x 550. 

5. Sporophores with olive conidia issuing from tips. 5a, characteristic primary 

spore first formed X 550. 

6. Sporophore of olive couidium greatly enlarged X 1,500. a, ruptured outer wall 

of sporophore. 5, protoplasmic contents of mother cell. 

7. Olive conidia germinating X 550. 

8. Successive stages in formation of olive conidia. 8a, sporophore and spore 

figured 12:15 p. m. 85, same 2 p, m. 8c, same 4:35 p. m. 8^, same 6:25 p, 
ra. 8c, 9 a. m. 

9. Primary growth of mycelial hyphm from hyaline conidium. 


Plate III, Ell. & Hals. 

Pig. 1. Mature pycnidium X 200. la, gelatinous mass of exuded spores. 

2* Fimbriate tip of beak or ostioliuin X 500. 

3. Cross section of pycnidium showing large thin walled cells, previous to spore 

formation X 300. 

4. Gelatinous mass of pycnospores. X 550. 4a 'isolated spores shortly after, im- 

mersion in iodine. 45 pycuospore after 48 hours in sweet potato agar cul- 
ture. .N, nucleus; G, ring of gelatinous granules. 

5. Cross section of pycuidium beak near base X '550* 

6. Primary growth of mycelial hypbm from pycuospore X 200. 

7. Auastomosiug hyphm abundant on myceli urn from pycnospores and hyaline 
' ' conidia X ,440., ■' 

8. Germinating pycnospores, 8a ring of gelatinous uniting substance. 85 pro- 

mycelium in form of a sporophore with hyaline conidimn issuing X 550, 

9. Primairy stage in development of, pycnidium x 550. 

10. Early stage in development of pycnidintEL X 550. 

11, Immature pycnidium X 400. 
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EXPERIMENTS IN THE TREATMENT OB’' PLANT DISEASES. 

By B. T. Galix)Way. 

(Plato IV.) 

Part III, 

In addition to the field work conducted in 1890 by the Division of 
Vegetable 'Pathology and' set forth in Parts I and II of this article, a 
series of experiments were made under our direction by field agents 
located in various parts of the Union. The reports of these agents have 
all been received, and while it is our usual custom to publish them in 
the form of a special biilietiii several reasons make it more desirable to 
give them in a condensed form here, 

TREATMENT OF GRA1>E DISEASES. 

These experiments were carried on at Greenville, South Carolina; 
Vineland, New Jersey ; and Neosho, Missouri. The work in the main 
was planned to throw additional light on the treatment of black rot, 
which is eveiy where recognized as being the most destructive of all 
grape 'maladies. The questions we: were, desirous of obtaining more 
information upon may be briefly summarized as follows 

' I.. A' comparison of the fungicides 'given below as regards cost,, effi- 
ciency, and effects on the healthy foliage and fruit. 

(a) Bordeaux mixture prepared in accordance- with the usual formula, 
i, eoppor sulphate' 6 pounds, lime '4 pounds, and water 22 gallons. 

(b) - Bordeaux mixture prepared the same as a, then allowed to settle. 
After this has taken place drawing off the clear liquid and drying the 
sediment the latter being siin ply inixed with wTffer when used. The 
object in using this preparation was to determine if possible wlsether 
-the B'OitleaiiX' mixtiire/ prepared in advance was as c#ect!ve, as, that 
made in the usual way. The question has considerable practical im- 
portance as there is an increasing demand for a mixture ready for use. 
This demand is mostly from 'small 'growers -who do not care to go to tlie 
trouble of buying the copper and lime. and making their own .mixture, 

(e) Modified eau celeste containing, copper sulphate' 4 .po.iinds, aqua' 
'ainmonia 3 pints, caihonate of 8(Kla 5 pounds. '■ 

'('(I) , Copper carbonate in s'uspension, 3 ounces .to' 22' gallons* . "This 
'being' a in-'iich, cheaper prepara'tion than the'ammoniacal'Cmppar carbon,-'' 
,.a-t'e,solution,':it' was thought best. to give it .a thoroogh trial . 

, -Simple m-ilk of lime made by dissolving 3 pounds of lime in 25 
'gailons of -Water. ' 

.-Solution of copper acetate, 2"..pounds to 22 'gallons. ' 

.:',(f/) ',,Mixtiirc No, 5 consisting of equal parts of arninoniated copper 
sulphate and ammonia carbonate,.' Used 'at the rate', of "1 pound to 
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25 gallons of water. Mixture No, 5 is practically eau celeste in dry 
c#oceiitrateil form. 

(Ji) Amiiioiiiacal copper carbonate solution^ 3 ounces copper carbon- 
ate dissolved in 1 quart of ammonia, and diluted witli 22 gallons of water. 

IL Tlie value of a mixed treatment, consisting of tliree early treat- 
ments of ttie Bordeaux mixture and three late sprayings of the animo- 
niacal solution. 

IIL The value of early against late sprayings. By early is meant the 
first treatment when the buds begin to swell, and by late the first 
treatment when the grapes are the size of bird shot. 

EXPERIMENTS AT OREENVILLE, SOUTH CAROLINA. 

The work at this place was conducted A. M. Howell, who is to be 
commended for the care devoted to it. The vineyard chosen by Mr. 
Howell for the experiment was one which had been well cultivated and 
cleared, but bad never before received any treatment for vine dis- 
eases and for 3 years had regularly lost from 50 to 75 per cent of its 
crop by black rot. Besides this it had been invaded by downy mildew 
and anthracnose. 

The variety selected for experimental treatment was the Concord, 
because of its regular habits of growth and fruitage, and its unvarying 
susceptibility to rot. In accordance with instructions the vineyard was 
divided into 14 contiguous plats, 11 consisting, of 58 and 3 of 50 vines 
each. In the 11 plats, containing 58 vines each, a sub-plat of 8 vines 
was marked off in the center of each. These sub-plats were left without 
treatment The vineyard was then divided as follows : Three plats of 
50 vines each, containing no sub-plats; eleven main plats containing 
50 vines each having in the center a sub-plat of 8 vineS' eacli. The 
diffferent plats were designated by the letters of the alpiiabet from A to 
W, iimlusive, as shown in the following diagram : 
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The variation in regard to these was for, the purpose of bringing out 
the of early spray iug, as will be shown later. 

The sprayiog'was made 10 days before bloomiiigj ami would have 
been applied earlier but for a delay in the arrival of some of the chemi- 
cals. The weather had been dry for 2 weeks and no disCcise was showing 
on the leaves. The next day, however, a rainy spell set in, lasting 5 
days. The second treatment was also given on a clear day and the first 
traces of black rot had been discovered the day before. There were rains 
on. May I 83 If), 20, and then none until June 1. The day after tlie fourth 
treatment there was a light rain (June 15) and this was followed by a 
drought which put an end to any infection of black rot for the season. 

In order to get a fair estimate as to the value of the various ti‘eat- 
ments the diseased and healthy berries on both the treated and un- 
treated plats were carefully counted and weighed. The weight of dis- 
eased fruit was estimated by counting, in, several cases, the number of 
berries in a pound of sound fruit, obtaining an average number, and 
dividing the iiiimber of diseased berries by it. The results of this work 
is shown in tabular form below. 


Plat. 

Nuinbei' o.f vineH, datc^., 
and, maimtjr of treat* 
ixient. 

Yield of 
sound 
fruit 
per plat. 

Average 
yield 
per vine. 

Nninbor 
of rotten 
berries 
per 

N'liniber 
of rotten 
berries 
per vine. 

'J’otal rot 
]>er pla.l. 
inpoiiml.s 
of sound 
fruit. 

PiVi-CO'U i,- 

age of 
loss. 

'Total 

tmstof 

tre.iC 

inmd" 

A.... 

50 vines treated April 30, 
May 15 ami 30, and 

J line 14, with Bor- 
'deanx mixtmre 

VoimOa. 

260 

Poundn. 

5. 20 

275 

5. 50 

1.50 

.6 

Cents. 

.'54 


8 lint, readied vines — .. .. 

23 

2. 87 

2, 464 

308 

14 

38 

.00 

c,.... 

50 vines treated April 30, 
May 15 and 30, and 
Jiiiie 14, with ammoni* 
acal copper oarbouatc 
solution ’ 

255 

5.10 

236 

4. 72 

1.34 

. 6 

. 22 

I) .... 

8 untreated vines 

20 

2. 50 

2,816 

352 

10 

45 

.00 

B .... 

50 vines treated April 30, 
Alay 15 and 30, and 
fill no U, with Bor- 
deaux mixtnrii and am* 
moniacal soliition 

255 

5. TO 

,188 

3. 76 

1. 06 

.4 

.40 

P..,. 

8 untreattMl vinos 

20 

2. 50 

2, 827 

353 

10 

4.5 

.(JO 

0 .,.. 

5U vinos treated April 30, 
May 15 a, ml 30, ami 
Jnm^ 14, with uioditieil 
rein e.e](>Hto. 

260 

5. 20 

68 

1, .'10 

. 33 

. 1 '■ 

N'ot ' 
given. 

H.... 

8 uiitreati'd vim\s 

u. 

3 

2, 466 ' 

308 

M 

,,37 

.00 

I..... 

50 vines treated April 30, 
May I. 5 and 30, and 
Jum^ 14, with copper 
carbonate in Buspcn- 
sion 

246 

4.92 

! 268 

.5.36 

1,52 


' ..11 


8 untreated vines .... ' 

18 

,■ 2.25 

2,998! 

37.5 , ' 

' d.7',:' 

48'' . 

TOO 

K.... 

50 vine.H treated April 30, 

' May and ' 30,: and 

June 14, with milk of 
■lime..'.. 

190 

3.80 

8, 599 

. 172' 

48. 86 

■ 20,',' : 

'"'.03 

m,... 

8 untreated' vines' — « , . . 

20 

2.60 

2, 819 

'':'352' 

10 

,45 

.00 


50 vines treated April 30, 

; M,ay" '15 ' and .30,, -and 
June 14, with Bordeaus: 
mixture prepareil in 
' advance' 

230 

4.60 

, 367 

' ,7. 34^' 

2. 08 

.9 

.64 


8 'untreated' vines ........ 

22' 

2.75 

2,126 

266 

12,, 

35 

.00 

O''.., 

50 vines, treated April 30, 
May 15 and ,' 30, ' ami 
Jiinel4, with Bordeaux 
mix't nr e, : one-half 
■ streii^r'tb' ' prepared dn 
' advance' I 

180 

3,60 

8, 730 

174. 00 

40,60 

"'"'2, 1.60 

;'/i7 


8 untreated vinca. J 

17 

2,12 

2,372 

284 

,13, , 

5,43' , 

;oo 
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Plat. 

Number of vines, date, 
and niaimer of treat- 
ment. 

Yield of 
sound 
fruit 
per plat. 

Average 
yield 
per vine. 

Number 
of rotten 
berries 
per plat. 

Number 
of rotten 
berries 
per vine. 

Total rot 
per plat 
in poimds 
of sound 
fruit. 

Percent- 
age of 
loss. 

Total 
coat of 
treat- 
ments. 

q.... 

50 vinos treated April 30, 
May 15 and 30, and 
June 14, wUli acetate 
of copper solution 

Pounds. 

260 

Pounds. 

5. 20 

277 

5. 54 

1.57 

.6 

Cents. 

Not 

given. 

B.... 

8 mitreated vines 

20 

2.50 

2, 17G 

272 

12 

37. 50 

.00 

S--.. 

50 vines treated April 
30, May 15 and 30, and 
June 14 witli mixture 
No.5 

255 

5. 10 

113 

2. 23 

.63 

.25 

Not 

given. 

T.... 

8 untreated vinos 

25 

3. 12 

2, 472 

309 

14 

36 

.00 

S'-..-. 

50 vines treated April 
30, May 15 and 30, and 
June 14 with mixture 
No.s: 

216 

4.32 

312 

6. 24 

1 1.77, 

.8 

Not 

given. 

T' . .. 

8 untreated vines 

22 

2.75 

2,287 j 

286 

13 

37 

.00 

tJ.... 

50 vines treated May 17 
and June 2 witb Bor- 
deaux mixture; late 
treatinent 

210 

4. 20 

1 

1 

! 

2, 112 

42. 24 

12 

5 

.22 

V.... 

50 vines treated May 25, 

J une 9, witli Ibirdeaux 
mixture, 8 days later 
tliiin IT 

200 

4 

2, 040 

40.80 

11. 59 

5.50 

.27 

W ... 

50 vines treated May 17 
and June 2 same as IT, 
ox t* epti n j*' a m moniacal 
solution was ustal ...... 

220 

4. 40 

2, 618 

52. 36 

1 

1 15 

G 

.11 


Very little eoniment upon the foregoing table is necessary, as we be- 
lieve it fully explaiiis itself and in a measure answers the questions 
sammarized in the first part of this article. It will be seen that seven 
of the fungicides used reduced the amount of rot to less than 1 per cent, 
while on the untreated vines thq loss averaged 40 per cent. This was 
iiuich less than in an ordinary season, on account of the dry weather. 
In such cases about 75 per cent woukl have probably been lost. The 
present season was not one either that furnished a good test of fungi- 
cides. If more rain had fallen there is little doubt that there would 
have been more rot on the treated jdats, more striking differences iivthe 
degrees of efficacy of the different fungicides, and more grapes actiialiy 
saved, That is, the difference between the amount lost on the treated 
and untreated plats would have been much greater. 

. As to the comparative value of the Tungicides, the ratiosfounclin the 
iigures' as. given can scarcely be considered such as' will hold' .for other 
■.■aeasons/and in different climates* . This season’s work has shown that 
a difference in locality affects the action of iongicides on foliage^ for 
example, the copper acetate, which' imoved very efficacious with Mr. 
Howell, of South Carolina, .burned the foliage so badly in Missouri as 
to ruin' the crop for the year. ' . 

' /'Milk of , lime and precipitated Bordeaux mixture, one-half strength,' 
both proved ineffectual. As . regards efficiency the other'.' fungicides , 
sto'od.in'thefollowmgord'er:- 

'.'/..''Modified 'cau. 'celeste. ' ;,Coi>per: acetate, ^ 

Mixture No. 5. Aiiimoiiiacal solution. 

Botdeaux mixture and ammoniacal solution. Copper carUonate in suspension. 

'' Bordeaux mixture. Precipitated Bordeaux. 
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The loss from not begiiiiiiiig the treatments early wiis not as striking 
as was anticipated^ but there is no doubt that a wet spring wouhl Iiave^ 
shown a more decided contrast between the eiiects of late and early 
treatments. As it waSj a difference of 8 days in the date of ilie first a.|)- 
plicatioii made a difference of 5 per cent in the amount of rot^ sliowiiig 
that it is not safe to begin treatments later than tlie Imt of A..pril In tlie 
SoEtiierii grape-growing districts, or, in general, about 10 days before 
the blooming. 

EXPKEIMENTS AT CHAELOTTESVILLE, VIEfflNIA ; VINELAND, NEW JEE» 

SEY ; AND NEOSHO, MISSOITRL 

The experiments at the foregoing cover practically tlie same 

ground as those given in detail in the preceding notes ; in fact, the 
same plan was followed at each place. Without going into further de- 
tails, for which wh have not space here, the entire work may be sum- 
marized as follows : 

I. All tilings considered, the Bordeaux mixture still heads the list 
as a, preventive of black rot. 

IL The Bordeaux mixture -prepared in advaiicje according to the 
directions already given is not satisfactory, and is tliereibre not wortliy 
of further use. 

III. Copper carbonate ill suspension and milk of lime are compara- 
tively useless as preventives of black' rot and other grape diseases. 

IV. Copper acetate has fungicidal -iyalue, but in most sections it is . 
likely : to inj me the foliage. 

V. The cheapest and most effectual remedy for black, rot and downy 
mildew", taking everything into consideration, ds. the ammoniacal solu- 
tion of copper carbonate. NText to. this is a mixed treatment consisting 
of two or three early sprayings of Bordeaux mixture and the same 
number of late treatments with ammoniacal solutiorn 

VI. Mixture No. 5, while possessing value as a fiuigicJile, is likely to 
injure the foliage.' Until this difficulty is overcome its use on a large 
..scale can not be recommended. 

■ VII. Early sprayings are absolutely necessary to insure the best 
\re.s,iilts in the treatment of black rot. 

As,, heretofore, experiments in the treatment of a i:iiii,uber of plant 
diseases' were carried on under our direction -in Wisconsin by Prof. IS. 

the State Experiment Station. Eollowing is Professor ' GofPs 
"report in 'Mb 
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TBEATMEKT OF FUNGOUS DISEASES. 

Report of E. S. Goff, Madison-, Wisconsin. 

Sir t I liave tlie honor to report the results of experimental work in the treatment 
of certain fungous diseases of plants as per plan approved by you in May last. 

E. S. Goff, 

Special Agent, Madison, Wisconsin, 

Mr. B. T. Galloway, 

Chief of the IJiviswi of VegetaMe Pathology, 

U. S, D€^art7iient of Agriculture. 


The fruit farm of Mr. A. L. Hatch, on which the experiments here reported were 
conducted, lies ‘3| miles southeast of the village of Ithaca, Richland County, Wiscon- 
sin. It crowns the summit of a hillock, and is not far from 1,000 feet above sea level. 
The soil is a light clay loam, underlaid by Potsdam Sandstone, and is in a good state 
of cultivation. 

The j)lan of work arranged included treatment for the apple scab, Fimoladlim den. 
driticiiM, Fckl., the Septoria of the raspberry and blackberry, Septoria ruU, West, 
and the x>otato rot. The weather during the early summer, however, x>roved exces- 
sively rainy, ^ and the efheots of some of the applications were undoubtedly destroyed 
by copious showers soon after the treatments. It was sometimes necessary to post- 
i)ono applications from day to day owing to the very frequent rains. The somewhat 
meager results secured in the treatment of apple scab, as compared with the season 
of 1889, are probably attributable to the excessive rainfall of the early x)art of the 
summer. 

In all of the experiments the spraying was performed with the so-called “ Little 
Climax'^ force pump, fitted with the Nixon nozzle. The Vermorel nozzle was 
tested for api>lying the Bordeaux mixture, hut was little used, as the Nixon nozzle 
was satisfactory. The liquids were always applied in siiffioxent quantity to pretty 
thoroughly wet the foliage. . 

^ISXPERIMENT IN THE TREATMENT OF APPLE SCAB. 

The fungicides tested the past season for preventing apple scab were : 

I. Copper carbonate dissolved in ammonia, as used in 1889, and also suspended in 
water, ; 

IL The sulphur powder,' so called, tested in. 1889, and introduced by Mr. E. Bean, of 
Jacksonville, Florida. 

III. The compound of ammoniated copper sulphate and ammonium carbonate fur- 
nishe.dky your department as Mixtu.re No. 5.^ 

No' systematic meteorologicarrecords. were kept at Ithaca during the early part of 
the season, hut the followingnotes'were.ma'de'by Mr.' Hatch : “Heavy rain May'9,' 

10, and T2'; May 31, rains since the 13 th, severe and frequent; rain. June 3, 4, a,Bd;5; 
June 15, rained heavily almost every day or night since the 7th ; June 18, hard rain ; 
June 29, heavy rain June 20, 21, 22, 23, and 24, thunder on the 24th, very hot since the 
23rd, 90^ to 95^ several days, with very humid atmosphere, more rain on the 29th; July 

11, Tery'.heavy rain ; July 13,. rain with 'wind and' thunder ;\August 19, weather: vary 
dry since middle of July. AfterAugustl, a careful meteorological record was kept by 

:/a,'daught:er'Of Mr.' Hatch, in accordance with the' rules of ; the' ''Signal. Service, ''from' ■ 
which it appears that 3.4G iiichea of rain fell on 12 days during August and 2.5 inches 
on (> days during September. 

At Madison 7.02 inches of rain fell on 13 days in June and 1.81 inches in 7 days in 

'July* : ;''' I'' : ^ ^ 
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Flan of the wm'Ic.’--The questions to wlhxc]! answer was songlit in tlio use of these 
materials^ and the iiietliods eiiqdoyed to answer them were : 

I. Tile comparative efficacy of the three compounds named in preventing' apple seal). 

Two trees of the Fanieuse variety were sprayed with each of tlie three coiiipouiida, 
and their crops coiiiiiared 'with those of check trees lust apra/yed afc all* 

IL The efficacy of coj'iper earhonato applied suspended in water, as coisipjMXMl with, 
that dissolved in juninonia. 

It was foviiid ill 1.H89 that the ammonia, unless very largely diluted, endangerH thii 
foliage, and gi ves the fruit a russety appearance. It also dissolves tlie arsmiic of 
Paris green or Loudon purple wlieu used lor the codling moth at the saino spraying, 
and this indirectly causes injury to the foliage. To answer the second <|5icstion, two ^ 
Fameiise , trees 'were sprayed Avith copper carbonate dissolved in ammo,nia and two 
others Aviththe same material simply stirred in water, as we apply Paris green. The 
crops of these tAvo pairs of trees Avero compared Avith each otlier, and also Avitli those 
of tlie check trees. 

III. The value of treatment previous to the opening of the i;ioAV(3r8. 

Two Pamense trees were sprayed once with ammouiacal copper carbonate before 
bloom and three times after, and their crops compared Avith tliose of two other trees 
sprayed four times after bloom. The crops of the .four trees were comparcsd witlrthose 
of check trees not sprayed. Also, two trees of the Oauada pi^a-ch Amriety were 
sprayed with suspended copper carbonate twice before bloom and twice after, and 
their crops compared Avith those of tAvo others sprayed with the sanui four times aifter 
bloom, and also with those of check trees. 

IV. The imoiber of treatments necessary to secure the most l,K;m(i,ii<d,al resnlts. 

Two Pamense trees were sprayed with ammouiacal copjier ca,rl)onate 2, 4, G, and 8 

times respectively, and the crops of the diffierent pairs compared with each other 
and AAAith check trees not sprayed at all. 

The strength alrwhioh the fungicides loere.used. — The copper carbonate Avas in every 
case of the precipitated form and Avhen applied in the dilo ted ammouiacal sohition 
was used at the rate of an ounce of the salt to 25 gallons of water. One ounce wag 
dissolved in a quart of ammonia (strength 22° Bainnd) and the solution added to the 
water just before the treatment at the rate named. 

When thecopper carbonate was applied in suspension an ounce was first Avell stirred 
in a small quantity of Avater and the mixture thus formed Avas added to 12| gallons 
of water. 

The solplnir powder Avas used according to the dii*ections on the package, ic.,10 
jiminds Avere added to a barrel of water and alloAved to stand a. few hours befor(3 nse» 
The yelloAv colored liquid resulting was employed Avithout dihitiom As the barrel 
became .nearly empty it Avas again filled Avitli Avater and tins solution ustMi as before. 

Tins tnixture No. 5 was used as suggested by you, viz, 12 ounces to 22 gallons of 
water ,in the .first; tAvo treatments, hut owing to injury to the folia.gt:fi it Avas illluted 
one-tlvird in the latcu‘ spnryings. 

" The' trees selected for the e.xperiment were of medium size,, and all |.>,romised' a full 
crop of fruit, though as appears from, the table on a suc(x«:uliiig page, all did not 
mature a full crop* None of the trees used in the experiment of 1889 Avere employed. , in 
the ^experiment' hare reported. 'The' first treatment- Avas given on M,ay 5, and 'others,- 
w„ere made- May 13, '31, June, 5, 16, 28, -July' 14, '25, August 6,19, and,- Beptembcr'2, 
■Of- course, all the trees Avere.' -not treated 'at all. .'the sprayings, ". Tlie 'treatment of 
'■ June.'5 ' was iiitend.ed to snp'plement- that of May 31,, much .rain having fallen betAveen 
these dates.-" As the .apples showed indications of -maturity the, entire crop, .on each "of 
'the t.rees, selected fo,r-th6:'exp,eriment was. ..gathered and a,8sort©d intolh'tee q'ualities 
a's .follows:; '■ ' 

:,',,.'-:'''(lj 'hh'ii.its,.quite free .from 'scab. - ■ 

-"(2}' /'Traits showi-n'g, scab spots, bnt-not'qf -Sufaci'ent size' or 'number to distort "the: 

.'■''apples.,/,'" '.'-.'-'f V-''.'.:,- '.'''/'O'-.^' -■':--v. ■'/'- f 

.■.,/ (3)^ Fruits,, more affected. '. 
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111 assorting tlie crops only the scab was considered; size and insect injury being 
ignored. Some of the fruits placed in the first quality were badly distorted by- 
insect injuries, and were very small in size. In like manner some fruits of compara- 
tively large size were of necessity i)lacecl in the third quality. 

The numerical data relating to the experiment are chiefly grouped together in the 
accoinpanyiiig table but as this table is necessarily somewhat complicated the more 
important iioints hrought out are graphically illustrated on succeeding pages. 


Tri^o 

No. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

1.3 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

,24 


Yariety. 

Sprayed with — 

Nuniber of times 
sprayed.'*' 

Canada peach. 

....do 

Suspended copper car- 
bonate. 

do 

2 before bloom ; 2 
after bloom. 

...do 


4 

...do 

do 

4.... 

... do 



...do 



Fameuse. 

Suspended copper car- 
bonate. 

6 


G 

...do 

Aiumoniacal copper 
carbonate. 

G 


0 

do 


2 

do 

....do 

2 

. . . do 

do 

4 

do 

do 

4 

....do 

do 

8 

. , . .do 

...,do 

8 

...do 

....do . 

1 before bloom ; 3 
after bloom. 

. .. .do 

... do 

do 

...do 

B tui n ’ s Sulphur 
Powder. 

. . - .do 

6 

. . do 

6 

. . .do 

Mixture No, 5 

8 

...do 

do 

8 

. , do 

Check — not sprayed .. 


... do 







Bates wlien sprayed. 


May 5, 13, and 31, June 5. 

Do. 

May 31, June 5,1 10, and 28, July 14. 
Do. 


May 31, June 5,t 10, and 28, July 14 
and 25, Aui;. 16. 

Do. 

Do. 


Do. 

Mav 31, June 5t and 28. 

Do. 

May 31, June 5,t 16, and 28, July 14 
Do. 

May 31, June 5,f 16, and 28, July 14 
and 25, Aug. 6 and 19, Sept. 2. 

Do. 

May 7 and 31, June 5, 1 16, and 28. 


Do. 

May 31, June 5,t 1C, and 28, July 14 
and 25, Aug. 6. 

Do. 

May 31, June 5,t IG, and 28, July 14 
and 25, Aug. 6 and 19, Sept. 2.‘ 

Do. 


* Always sprayed after the petals had fallen unless otherwise stated, 
f The spraying of June 5 was intended to supplement that of May 31. 


Tree 

No. 

' , 

Varif'tv. 

Num- 
ber of 
fruits. 

Per cent of fruits in— 

Average for the two 
trees; per cent of 
fruits in— 

heights of 100 
fruits. 

First 

quality, 

Second 

quality. 

Third 

quality. 

First 

quality. 

Second 

quality. 

Third 

quality. 

'•p 

.M 

•H j3 

Pq cr 

Second 

quality. 

'S3 1^, 

it 










Obs. 

Ozs, 

Ozs. 

' 1 


257 

16,34 

77,43 

6. 23 







'' '2 


21 1 

6.64 

76. 30 

17. 06 

11.49 

76.86 

11. 14 




'3 


175 

5,7t 

72. 57 

21. 72 






4 

dO'.-. 

138 

7. 25 

45. 65 

47.10 

6. 48 

59. 11 

34.41 




' 5 

.. do.. ..... 

238 

% 94 

61.35 

35. 71 







'6' 


865 

0.36 

68. 98 

30.66 

i. 65 

65. 16 

33.18 




7 

Fameuae 

633 

3. 79 

41.71 

54.38 




313 

275 

259 

8 

....do.....' 

632 

1. 58 

40. 98 

57.44 

2.68 

41. 34 

55. 91 

300 

286 

199 


do . ... 

1, 027 

2. 82 

32. 91 

64.27 




300 

281 

202 

lO' 

. ...do 

850 

8. 82 

35.30 

55. 88 

5.82 

34.10 

60.07 

262' 

242 

- 181 

11 

....do ■ 

906 

1. 55 

25.94 

72.51 



....... 

279' 

, 259': 

, . 186 

12, 

do ' 

1,161 

3. 16 

37.15 

59. 69 

i35 

31.54 

66. 10 

154 

24'3 

■ 172 

13 

do 

1, 042 

5, 57 

42.23 

52. 20 




288'. 

; 257 

" 178 

14 

'do.-,-,.....'.-.' 

908 i 

5.58 

43.80 

50.62 

■■ 5..'57 

43. oi 

51.41 

280 

254 

,182 

15 

fin 

1, 746 

4 . 07 

44. 67 

51. 26 




280 

' 258 

■ ■ '176: 

16 

...,.do...... ' 

’581 

7,M 

45 . 32 

46.84 

5.95 

44.99 

49.05 

288 

,267 

,'',198' 

17 

do .... .. 

912 

20. 61 

56. 47 

22.92 




241 

272 

'217 

18 


1, 332 

25. 60 

47.22 

27.18 

23. 10 

51,84 

25.05 

283 

255 

198 

19 


13, 59 

1. 18 

23. 18 

75.64 




256 

254 

182 

20 

'.,...40, ...v....... 

707 

■ 1. 82 

29.00 

69.18 

i 60 

26. 09 

’72.'4i 

300 1 290 

203 

21 

do', 

1,096 

18,70 

52.56 

28. 74 




221 

217 

166 

22 

j'.., do 

719 

9.04 

50 . 77 

40.19 

1^87 

51.66 

34. 46 

245 

231 

186 

23 

«'■ I* ' do ^ # ■' .,' 1 , V' ■ '*■ 

■ 258 

1. 16 

22.87 

75.97 




300 

265 

182 

■ '24.: 


';"'762 

3 : 59 ': 

42. 82 

53.59 

2.37 

82.84;, 

'fm. 78 

307 

2Sh 

189 
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The Gom^parative efficacy of copper carhonaie^ sulphur poxedcr^ and Mlxtiife No^ 5 in 
preventing Apple Seal ), — Tills will appear by cousulting Fig. 1 and TL iv, Fig. 5. In the 
experiment tiie trees were sprayed six times w'ith the snlphnr powder and eigiifc tiriies 
with the Mixture No. 5. We therefore compare those treated witli the former with 
the trees sprayed six times w'ith the auimoniacal copper carbona-tej and tliose treated 
with the latter with those sprayed eight times with the amiuooiacal copper (sarlion- 
ate. Ill Fig. 4, PL iv, is shown the proportion of fruits in e.-ich ot the three qualities 
from the trees sprayed eight times with tlie Mixture No. 5, and the copper carbon- 
ate as coiiipared with tliose from the untreated trees. 

The white portion represents the first quality, the diagonal lines tlie second, and 
the black portion the third quality. 

From this it appears that the Mixture No, 5 was considerably the more efficacious. 
In Fig. 5 ^YQ compare the effect of six treatments with the sulphur powder and ammo- 
iiiacal copper carbonate with that of the check trees, trom which it would seem that 
the sulphur powder actually appeared to increase the amount of scab. It is more 
probable, however, that the trees treated with this material were ixom some cause 
more than usually affected with the disease which the sulphur compound, possildy 
owing to its ready solubility which caused it to be easily ’washed off by the rains, en- 
tirely failed to prevent. 

The effiemy of coppxer carbonate suspended in xvater as compared ■with that dissolved -in 
ammonia.— From Fig. 6 it is evident that the results from six sprayings of copper 
carbonate applied in suspension and in ammoniacal solution were very meager in 
both cases. The first and third qualities were larger in the case of the .solution, while 
the second was larger in that of the suspendel copper carbonate. If the results may 
be assumed to teach anything it would seem that there was little difference in the 
efficacy of the two methods of application. 

From Fig. 8, in which the data represent the results of spraying the Canada peach 
apple with suspended copper carbonate before and after bloom, the beuafit from the 
treatment before bloom is very perceptible, which indicates that this method of using 
copper carbonate is capable of giving good results. 

The value of ti’mtment previous to the op)ening of the flowers* --IProm Fig. 7 it is evident 
that one treatment of the Fameuse apple before the flower had opoued with three 
treatments after the petals had fallen was much more efficacious in preventing the 
scab than four treat!:u(3nts made after the falling of the petals, a result whicli is cjor- 
roborated in Fig. 8, which represents the resnlts secured in treating two trees of the 
Canada Peach twice before bloom and twice after, as compared with four treatments 
after bloom. 

The number of treatments necessary to secure the most beneficml From Fig. 9 it 

appears that eight treatments gave only slightly better results than four, but that 
four' gave considerably better than two. The first two treatiiionts sucoeotling tlniv 
falling of the petals (made May 31 and June IfJ), it would appear, gave absolutely no 
, results, while the two made June ,28" and July ,14' seem to have proved' bevnefieiaL' 

, The' excessive; rains d'uring the early part of June doubtless washed off the fimgi- 
'. cides from; the foliage before, theyhad time to act, and at the same time promoted the' 

" ',gro,wth of the fungu's. ; The lesson suggested 'is that treatments' made, aftcr,raic'istim- 
mer are of doubtful value. 

To what extent does the scab redme the Size of the fruit f—ka will appear from the table 
bn a 'preceding page all of, the, fruits of'''the',Fameu8e apple' in ,tl:ie different qualities' 
■were weighed. These weights furnish dat«a from which we may compute with a fair 
degree of accuracy the influence of the scab in reducing the size of the apples. As 
only the scab was considered in '.assorting, we are perhaps j,ustified in assumi,ug t.hat 
the reduced size of the scabby fruits was due to the exhaustive action of the fungus, 
'and that had all the apples been free from 'the 'disease ,"all 'WO'iild have been as largo' 
as.'' those of the 'first quality'*, ,From’ the data 'itapp6,ar'8 that, averaging tlie crop from 
„ ,.;all of '"the 'Fameuse 'trees,., the fruits - of "the first quality weighed 262 ounces po.r htiu- 
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dred, tliose of tbe second 258, and those of the third 189. The average weight of the 
fruits in the diftereiit qualities appears below in Fig. 2. 

' a 


1 } 


c 


Fig. 2.— ft, first quality second quality ; c, third quality. 

Had all the fruits from the eighteen Faraeiise trees been equal in size to those of 
the first quality the actual increase of the crop would have been a trifle over 413 
pounds, or more than 17.8 per cent of tbe entire yield of apples. This, it shonld be 
remembered, only represents tbe efiect of tbe scab in reducing tbe size of tbe fruits 
actually developed. It does not take into account the injury to the appearance of 
these fruits, the fruits that were iirevented from developing, nor the injury wrought 
by the fungus to the vigor of the tree. 

Cost of the treatments . — From the materials and the time consumed in the treat- 
ments, counting copper carbonate at 50 cents per pound, ammonia |1. 50 per gallon, 
and labor 15 cents per hour, I have computed the cost of the treatments with these 


materials approximately as follows : 

Cost for spraying one tree once with ammoniacal copper carbonate: 

For m ateri als - ■, - 022 

For labor : ' .0375 

Total .0595 

Or, including labor of preparing, about G cents. 

Suspended copper carbonate, using double the amount as in the above: 

For materials $.0039 

For labor . 0375 

Total - .0414' 

Or, including labor of preparing, about 4.2 cents. 


These prices could be considerably reduced by purchasing the materials in quantity 
and making the applications with a larger force pump. 

I have not been informed as to the cost of the sulphur powder or Mixture Ho. 5,* 

Recapitulation.— Tli& results of the experiment in the treatment of apple scab, 
described in the foregoing pages, suggest the following conclusions : 

I. That in seasons of excessive rains in early summer the scab on badly infested 
trees can not be wholly prevented by the treatments given in this experiment. 

II. That of the substances tested the mixture of ammonium carbonate aud ammo- 
niated copper sulphate (designated as Mixture No. 5)t was most efficient. 

III. That the precipitated copper carbonate applied stirred in water, as we use 
Paris green, is nearly or quite as efficient as when one-half the amount was applied 
dissolved in ammonia, a point which, if confirmed by farther trials, is important, as 
it will render possible the use of Paris green for the codling moth at the same spray- 
ing 'with the 'fungicide. ' 

IV. That early treatments, and especially at least one treatment qwevious to the 
opening of the flowers, is extremely important. 

* I moutioin on the authority of Hr* S. M. Babcock, that this material is, when 
dissolved in water, very similar in chemical cora]>osltioii to the ammoniacal copper 
' carhonatc. On adding water to the mixture a chemical change takes place, the result 
of which is the formation of copper carbonate dissolved in ammonia aud ammonium 
sulphate. 

t Mixture No. 5 costs practically the same as the ammoniacal solution. 
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V. Tluit sprayings after midsiiimner are at best of doubtful value. 

VI. That on, trees badly infested with scab the fruits that develop may be so far 
reduced in size by the fiingns as to diminish the crop nearly 20 per cent 5 but this is 
doubtless but a small part of the injury actually produced. 

In coiicliisioo, I would recommend that in future experiments a larger number of 
trees lie employed as duplicates. A study of the results secured in this experiment, 
as well as those gained In the trial of 1889, makes it clear that two trees are not 
always sufficient to furnish data for drawi,ug dctiuite conclusions. 

EXPEFJMENTS IN THE TREATMENT OF THE SEPTORIA OF THE ,RASI''*.ir'li:URY ANI> 

BLACKBERiry. 

The fungicides tested for the Septoria of the raspberry and blackberry 'were : 

I. Bordeaux mixture. 

II. Ammoniacal copper carbonate. 

III. The mixture of animoniated copper 8uli>hat6 and ammonium carbonate, used 
tor the apple scab as Mixture No. 5,’ 

The Bordeaux mixture was made by slacking 6 pounds of lime in one vessel, and 
dissolving 4 pounds of coj^imr sulphate in another, uniting the contents of the two 
vessels on the cooling of the lime and diluting the whole with water to 22 gallons. 

After the first two treatments, the Bordeaux mixture was diluted one-third, as the 
foliage showmd indications of injury. 

The other two fungicides were used in the first two treatments of the strength 
noted in the experiment for aiiplescab, viz, an ounce of copper carbonate dissolved 
in a (yoart of ammonia, and the solution diluted with 25 gallons of water; 12 ounces 
of the mixture No, 5 dissolved in 22 gallons of w'ater. After the second spraying, 
the solution of mixture No. 5 was diluted one-third for the reason named above, 

The varieties of raspberry selected for the experiment were Cuthbert for red, and 
Tyler and Gregg for black ; those of the blackberry w^ere Stoners hardy and Ancient 
Briton, Ali were growing in somewhat dense rows, and at the time of the first 
spraying, May 31, presented a thrifty appearance, and gave promise of a good crop 
of berries. At this time the leaves wmi'e nearly full grown and the flower buds 
though visible had not yet opened. Forty feet of row of each variety selected for 
the experime nt was treated at the ditferent sprayings with each of the lungicides 
named, ' 'Treatments were given on May 31, June 5, 18, 28, July 7 and 14, In the 
treatment , of July 28, the Tyler uuid Cuthbert raspberries were omitted, as tliere 
were unmistakable indications of injury to the foliage. In the treatincnt of Jtily 
7 and 14 all of the raspberries were omitted, as the fruit was beginning to ,ri|nm. 

During my visit to Mi*. Hatch’s place, on July 24, it was evident tliat all of tlie 
fungicides used luid injured the foliage/ to sonie extcnit ,011 lK>th the ra8|)bfirry aiid 
blackberry. The injury seemed most pronounced in the case of Mixture No. 5, and 
least in that of ammoniacal copper carbonate* -The foliage of the black, cap rasp- 
berries showed more injury than that of the red, and there were indications tdiat the 
crop woiild be injured or, at least retarded. ■ It was also evident that the, Bordeaux 
,; mixture, on account of its adherence to the fruit, is; very poorly , adapted tbr'use upon: 
'these crops.,' The. 'Septoria 'was visihlnat this.time on untreated 'rows' of both "the 
'' raspberry and blackbemy. Where the' treatments had, been given, ',th6 blackness of 
the foliage rendered it ' difficult to.' decide to what .extent the Septoria' ' w,as .active. ' ' 

The crop on all of the treated plants, exceiffi those of the Tyler raspberry,'^ and of 
the plants set olf as checks was measured by Mr. Hatch at each picking. 

As the host means of determining the results of the treatmonte upon the yield of 
berries, the bearing wood fro.m each'seotion of rowdevoted to' the experiment, including 
the checkSjWasciit out after the harvest,, botmd into bundles and weighed. The coi!v 
.putations ren,dered. posHble from the data, thus secured 'appear in the folio wing table : 

', " The fruit and foliage of ', the Tyler ,rasi>herry 'Wero,' practically destroyed by the 
'fungicides.' 
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Table shoumig theresidts of treatment of raspberry and hlackherry for Septoria, 



Sprayed with— 

Yield of 
berries. 

Weight 
of bear- 
ing wood. 

Calculated 
yield on 
100 pounds 
of j earing 
W'ood. 

lOispbcrry : 


Quartfi. 

{ii 

Poiinda. 

Pounds. 

Ciithborfc (sprayed 3 times) 


10.5 

15.5 

33. 33 
90. 32 


Copx>er carbonate 

14 


Mixture No. 5 


23 

73. 8fi 


Check 

2i:| 

14.5 

146 55 

Gregg (sprayed 4 times) 


2. 4 

4| 

12.5 

Ib- 

19.2 
29. 12 


Ooijper carbonate 


Mixture No. 5 


is 

28. 84 

Blackberry- 

Check not sirrayed 

16^ 

15.3 

; 100. 21 

Stone’s Hardy (sprayed 6 times) - . . 

Bordeaux mixture 

17 

19.5 

87. 03 

Copper carbonate 

19^ 

18 

100.94 


Mixture No. 5 

14i- 

14 

101. 79 


Check 

131 

10. 5 

83. 33 

Ancient Briton (sprayed 6 times).. 

Bordeaux mixture 

10| 

8. 25 

130. 3 

Copper c.arbouate 

17| 

^ 8 

221. 87 


Mixture No. 5 

164 

; 8. 125 

200 


Check not sprayed 

1S4 

9.5 

205. 48 


From tlie table it would appear that tbe yield of raspberries was seriously injured 
by ail of the treatments, and especially by tbe Bordeaux mixture and Mixture No. 
5, but that tbe crop of blaobberries was somewhat improved by tbe use of tbe copper 
carbonate. In tbe Stone’s Hardy, tbe yield seems to have Buffered from none of tbe 
treatments, and to have been improved by both tbe cox>per carbonate and Mixture 
No. 5, while in tbe Ancient Briton tbe crop seems to have been injured by tbe Bor- 
deaux mixture. 

Tbe cost of making tbe individual treatments in tbe experiment upon tbe raspberry 
and blackberry would not (lifter much from that of spraying one apple tree with each 
of the fungicides. An estimate of tbe cost in tbe case of tbe copper carbonate may 
therefore be made by referring to the p>aragrapb giving tbe cost of the apple spray- 
ings. The cost of tbe Bordeaux mixture would be slightly greater than that of tbe 
ammouiacal copper carbonate. 

From this experiment it is evident— ( 1 ) That tbe foliage of tbe raspberry is deli- 
cate, and can not endure applications of a corrosive nature; (2) that tbe foliage of 
the blackberry though more resistant than that of tbe raspberry is more suvsceptiblo 
to injury than that of the apple; (3) that none of the treatments given are to be 
recommended for tbe raspberry, and that of the materials used only tbe copper car- 
bouato solution can be pronounced beneficial in the case of the blaokberry. 

ISXPEKIMBKT IN TREATXlStG THK POTATO ROT. 

The only fungicide tested in this experiment was the Bordeaux, mixture prepared 
as noted in the preceding article. Tbe plat selected for tbe experiment included 
about half an acre of ground 'nearly in tbe form of- a square,- and was planted with 
snowfiake potatoes May 31, tbe seed being placed in bills feet apart -each way. , „ 
■' '.-Five rows extending through the ceuter-of tbe plat in each, direction wrnre,, staked 
off as a check area, the four corner plats thus separated being subjected to tbe treat- 
' ment, The, SW. .plat W-as treated-, with-'- the' Bordeaux mixture at its fall strength ; ior" 
the NE. plat tbe mixture- was diluted, ,, about one-foiirtb ; for tbe SE.;- plat ''about one- 
third, and for the NW. plat about one-half. ■ 

Tbe first treatment wuis given July 3d, at which time the plants v/er© 3 to 15 inches 
high, and apparently entirely healthy. Other treatments were given July 14 and 25, 
August 6 and 19, and September 2. 

More or less of tbe mixture was visible upon tbe vines at all times after the first 
spraying until tbe crop was harvested. At the time of tbe fifth spraying (August ID) 
It was evident that tbe treatment was bearing fruit, as the foliage of tbe c.beck rows 



24 


was turning yellow and in spots becoming brown and apparently dyings wliile that 
of the treated portions was still fresh and green. At the bist s|)rsiyiiig (Septem- 
ber 2) the effect of the treatment wnis still more marked, tlia Yines in tlie clicck rows 
being mostly dead or severely blighted, while very little of the blight w%as visible on 
the treated plats. 

During my visit to Mr. Hatclds place in tlio latter part of Sepfcei»l)ei% the elieck 
rows w^ere conspiciions by their brown and dry appearance a,t a distance of several 
rods from the lield, wliile the vines in the treated areas ^yeve still for tlie most part 
green and growing. A frost occurred September 28, which destroyed most of the 
surviving foliage. October 9 to 15 the potatoes in the various plats were dug, as- 
sorted, counted, measured, and weighed. The numerical datanppear in the following 
table. The results of the treatment appear more clearly from the graphic diagram 
(Fig. 3), in which tlie wdiite portion, represents the yield of iiiercliantable potatoes, 
and the diagonal lines that of the small potatoes. 



Fig. 3. —a, after six treatments ; h, not treated. 



No. of 
hills. 

Merchantable 

yield. 

Total yield. 

Yields cjffciilated to a mdlbrm 
number of hills. 

Plat. 

i 

No. 

Weight.! 

No. 

Weight. 

Merchantable. 

T(,'d„al. 



No. 

■Weigiit. 

No. 

Weigh'fc. 

ITortboast comer. 

321 

2,255 
2, 530 

Pounds, 

835 

6, 815 

Poimds. 
1, 133 
1, 102 

2, 669 

Potmdsi 
9K8' ! 

8,008 1 

Pounds, 
1, 310 

Ifoifliwest corner 

287 

871 

6, 455 

3, 350 

1, 040 1 

.8, 547 

1, 459 

Sou tlioast comer 

340 

2, 176 

003 

7,462 

1,320 

2, 432 

1, 009 

8, 340 

1, 475 

Sou't.hwe«t comer 

343 

3, 075 

1, 127 

(), 005 
6, 200 

1,367 

3, 407 

1, 240 

7,650 

b 514 
1, 000 

Check 

380 

2, 125 

1 

608 

1, 000 

■2,125 

OOH 

6,200 


The une(|ual number of hills in theditfereiit plats arose from two causes, vi^z,, tlio 
whole area was not quite regular in outline, and a.H the ground was a little sloping, » 
the heavy June rains w'ashed out some hills in places. The iiumbor H .rcicorded in tlio 
table represent the hills that matured thedr crop, as determined by eountiug before 
the potatoes were dug. 

As tlie.clieck rows traversed the whole. planted areainbotiulirections, wo.'.arejusti- 
jSed in assuming that' they xepreaonted an average of the whole plat so far as'.tlm con-, 
ditions of soli and culture ■ were; concerned,' and that any difference Ju the yield of 
these rows, andfhat .of the average of the four treated, plats, when calculated ' to .a 
given nuinber of hills was due to-, the; treatment. '..In. other word's, .had; each' of -the 
.'four .treated plats 'ContaiB.ed the same number^.o'f hills as the check row^s, -tlie aggre- 
gate yield, from them would,: have been, ’ without treatment, approxlinately fouT tiiues 
'as "much .as that, from the check rows. . Considering ',the yield, of merchantable pota- 
too'S, then,'the''fo,ur ' treated plats .would have "yielded without the treatment 4 X 698, 
or' 2 , 792' pounds, whereas they actually 'yielded 4,295 pounds, or an increase, presum- 
ably due to the treatment, mf, 1,503" pounds, a-,ftaotion O'Ver ,25 bushels. Prom the' 
figures, it' would -appear 'that' the applications' to the southwest -plat, in wdiich the 
fungicid'O- was 'used at itsfullstrength,. were, most ekbctual, and - that for the pototo,-,- 
, the Borde'aux 'mixture should, not. be diluted.'.-. - 
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Tlie cost of tlie treatment was approximately as follows : 


69 poiimls copper siilpliate, at 9 cents 21 

24 iioiirs’ 1 Ji'bor, at 15 cents. . . - , 3 . 60 

Lime and labor of i)reparation .50 


Total.. ■ 10.31 


from wOiicli It appears that the treatment, though made with a small hand force pump, 
and in the most thorough -manner, was more than compensated for by the increased 
yield secured. 

It should he added that none of the potatoes were decayed at the time of digging, 
and that there were no indications that the blight which so injuriously affected the 
foliage of potatoes the past season, on the check rows, of our experimental plat, and 
throughout southern 'Wisconsin, was conuected in any way with the potato-rot fun- 
gus, Phytoplithora infestans. But whatever the affecting disease was, it is evident that 
the treatment proved a remedy for it. 

Mr. Hatch states that the Colorado potato beetle Doryphora decemlineata did not 
attack the potato plants in the treated plats, an additional point of some value in 
favor of the treatment. 


DESCRIPTION OP PLATE. 

Plate 1Y. 

Pig, 4. The value of mixture No. 5, as compared with that of ainmoniacal copper 
carbonate. 

a, mixture No. 5, sprayed eight times. 

|j, ammouiaoal copper carbonate, sprayed eight times, 
c, check, not sprayed. 

Fig. 5. The value of ainmoniacal copper carbonate as compared with Bean’s sulphur 
powder. ■ . ' ' 

a, ammoniacal copper carbonate, sprayed six times. 

?>, Bean’s sulphur powder, sprayed six times, 
c, chock, not sprayed. 

Pig. 6. The value of copper carbonate suspended in water as compared with that 
dissolved in ammonia. 

a, 'Suspended copper carbonate,, sprayed six times.. 

. .f),,,ammoBlacal copper carbonate, sprayed,. six, times., . 

., c, check, not sprayed.;' ■ 

Fig. 7. The effect of spraying befo,re'-b]oom---Pa,meu8e. ' 
sprayed' once before bloom, three times after. 

I>, sprayed four times after petals had fallen. 

Fig. 8. The%i!ect of .spraying before bloom — Canada Peach. ,' 
a, sprayed twice before bloom, and twice after. 

I), sprayed, tour times after bloom. . 

. ,C5, check, not sprayed. 

Fig, 9. a, eight tteatments with.'ammoniacal copper carbonate. ... .. 

s.lx, treatments with ainmoniacal 'copiier -carbonate. ' ■ 

'..' 0 , four .treatments with ammoniacal copper 'carbonate. ' - 

f?, two treatments with ammoniacal co.pper carbonate. ' 

'6^.-' no,,', treatment. ' 



Additiona.!. Notes by Mr. Hatch. 

EXPERIMENTS IN TREATING APPLE SCAB. 

(FusiGladium dendriticim. ) 

It is my opinion tliat the first spraying for tlio apple scab slioiilcl bo made mncli 
earlier than the time iisnally selected foe tlie first spraying for tlie codling motli. Tlio 
foliage is tlien pretty well formed, and the past season we found well developed scab 
spots upon the leaves at that time. The few scab spots found later in the season tliat 
appeared to have been killed by the treatment warrants the conclusion that the chief 
benefit of spraying comes through the destruction of the spores that have gained 
lodgment upon the fruit and foliage. The results in the case of the trees treated be- 
fore blooming also points in this direction. I think it possible that a treatment be- 
fore the buds have commenced to expand would he productive of much good. 

Tlio extremely heavy rains of June and the first part of July rendered the season 
very unfavorable for the work and resulted in loss of the benefits of spraying my 
main orchards for both apple scab and insects. Still, by persistent effort I think we 
have some valuable results. At least we have done all possible to make them success- 
ful, and our thanks are due to Professor Goff for his aid at various stages of the work. 
My loss from apple scab has been very serious, not only in fruit but also in foliage, 
and the magnitude of its injury warrants still greater efforts in combatting it. 

We found Mixture No. 5 very persistent upon the foliage, but apparently too strong 
in ammonia. Its caustic effects were so apparent that for some of the later spray- 
ings wo reduced the quantity one-third. The solution of carbonate of copper, al- 
though diluted 100 pai'ts Avith water, had similar effects, and I would suggest that it 
may possibly be Ibund equally efficient if diluted even 200 times. We used strong 
ammonia (supposed to be 22° Baiim^) to make a saturated solution (about 1 ounce toT 
quart). In using carbonate of copper in water alone I think we used too little. Tliera 
would have been no harm to the foliage if used several times as strong, nor indeed is it 
likely to 3 )rove injurious in any degree. 

The treatment in the case of the blackberry and raspberry was for Septoria 
mhif a small fungus causing the foliage to turn yellow, wither, and fall before the 
fruit matures. Hero again earlier treatment seems to bo advisable. The first spr.ay- 
ing was when leaves were about full grown. At this time Septoria showed ]>lainly 
on the leaves, and it is our opinion that preventive treatment is more desirable than 
curative. The first Bordeaux mixture used was made witli 6 pounds of coppei’ sulplmt.e 
and 4 pounds of lime. This injured the foliage so much tlnit wo reduced it witli 
water one-third, and afterwards used 6 pounds of lime in place of 4. The other 
fungicides also pro^uid injurious to the leaves, and we conclu{Ie<! thafcthcj black rasj)- 
berries especially are very teiuhsr In foliage* The Bordeaux mlxttire proved espe- 
cially bad, not only in injury to the foliage, hut also in adhering to the frnit» so sis to 
make it unfit for use. It should Im mentioned tliat the raaplierricss trcjited were 
"side of a row. of blacliberries that were last year destroyed by the orange rust. Stil 1 no 
rust was visible this year on either .the raspberry nr blackberry Imshes that, sprouted 
whem the TOW was removed. The loss by Septoria this season has been quite largo, 

THE POTATO EXPERIMENT. 

■ Bothas not been prevalent here- for a- few years. ,Iu order to secure ifs develop- 
ment for treatment we ordered a barrel of seed from Ohio, -where rot was plenty last 
year, but failed to secure any affected potatoes. We then planted with siicli seed an 
we h.ad, mostly" Snowflakes, with a few mixed .kinds. To .still furth(,u* assure rot we 
planted late," May 31, and supplemented 4 -rows along ou<3 side of the 'plat which wo 
covered with':' a fork .'full of sheep manure in- eaclr.'hilL Thev heavy rain h not only 
'wash.ed out' 801110 ' of- the po-tatoes, but so compacted the soil aa to 'make tb.cm .'.very 
-slowin' coming up and getting a, start.. .The -.'last of July am! tlie month of A-ugust; 
were extremely dry and' no rot -appeared. . .Even tho.'mamired ro.ws W'cro H'O'inid'.'aii'Cl 
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good, no Pbyfcoplifcliora being visible anywhere. There was, however, a blight of 
the foliage that has iH’ovetl very general and widespread throughout all this region. 
The leaves turned yellow in spots, then brown, and the entire vines died long before 
the growing season was completed. The 'check rows in tlie experimental, plat’ and 
iiiy own i>otatoes elsewhere on my farm were all seriously affected wiih this blight. 
By the first of September this was so emphatic that the check rows were easily 
selected from the plat, the treated vines showing mostly bright and green when frost 
came. Still there was an occasional hill among the treated vines showing the same 
trouble as the untreated, but not in so lai'ge a degree. 

We had expected to use our field pump in a large barrel mounted on farm trucks 
with the Vermorel nozzle attached to the hose, but found that we could not go over 
the plat and make the turns with the team without running into the potatoes and 
injuring theui. So we abandoned its use and did the entire work by hand with our 
Nixon Climax pump, using a No. 3 Nixon nozzle. We overcame the difficulty of 
clogging by having a x>iece of brass wire strainer cloth soldered over tlie lower end 
of the suction pipe. This had a mesh finer than the orifice of the nozzle and was a 
complete remedy for clogging, not only in using the Bordeaux mixture, but also in 
all other spraying done by us. 

Another variation we made was in using the Bordeaux mixture. We hauled out 
for each treatment a barrel containing 12 pounds each of copper sulphate and lime 
and 44 gallons of water properly mixed to make the regular Bordeaux mixture. 
We also took another barrel of clear water. At the beginning we stirred the mixture, 
allowed it to settle a minute, and took out two or three pailfuls to use. After using 
enough for the southwest corner, clear water -was added to the large barrel, and so on 
until the plat was gone over, 70 to 75 gallons in all being used. This would give about 
the following strength nominally to each plat: Southwest, full strength; southeast, 
two- thirds; northeast, three-fourths; northwest, one-half. There was, however, about 
the same appearance in the consistency of the liquid used for each plat on account of 
the sediment in each lot being about all the water would carry, and the appearance 
of the vines after spraying was the same in each plat. From the time of the first 
spraying the application was always more or less visible. I thought there was a 
difference in the vigor of the vines in favor of the northeast corner, but suppose the 
figures as tabulated by Professor Goff will show this matter clearly. At any rate I 
veutiire the opinion that it may be well to experiment with Bordeaux mixture in a 
more diluted form than the regular formula. 

Another apparent result of the spraying was in regard to the Colorado potato 
beetle. I found it necessary to go over the check rows with liondon purple the 
second time, b u t the treated part was almost entirely free from them. It would thus 
appear that where the mixture is used for rot and blight, it may also be efficient .as, an 
insecticide. 


DISEASES OF THE ORANGE IN FLORIDA.® 

By Lucien M. XJ^fMRWOOm 

\'T,be '.Mlo wing notes 0 the diseases of the orange, in Florida 'were 
, inade during a visit to that State during the months of February, March^ 
and April of the present year (1891). They consist simply of the results 
of observations in the field and evidence collected from intelligent 
growers in various portions of the. State. The orange groves and 
methods of cultivation and treatment were observed in the following 
'':;,,;;;bouhties,;i;;,®revhtSi,:.GitTU:S, 'Hemandoj . 'ta^ 

® Professor Underwood collected the information embodied in this report while act** 
ing as special agent for the Division of Vegetable Pathology.— [B. T. G.] 
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Pasco^ Folkj St JoliiPs, Yoliisia. Nine otber counties were traversed 
and visited cliiriog tiie winter. 

OENEKAL CONSIDERATIONS. 

(1) Tlie cultivation of tlie orange in America is of comparatively 
recent origin. The very oldest groves in Florida do not reach a half 
century^ and there are few groves of even half that age. As the orange 
trees do not usually show disease until they reach full bearing it is 
natural to suppose that the absence of diseases in certain localities is 
due to the fact that the groves are too young to show the effects of 
disease ^ it is also natural to expect that as the groves grow older cer- 
tain diseases will become more and more prevalent. Certain it is that 
the, greatest ravages, of disease are to be seen among the oldest groves. 

The fact that the orange industry is comparatively a new one is the 
cause of much injury to many orange groves because of lack of experi- 
ence in cultivation and fertilization. 

The method and time of cultivation are an important matter for 
orange-growers. Jiidgiog from observation in many places there is 
more of a tendency in the direction of overciiltivatioii than the reverse. 
Moreover, the method, time, and extent of application of fertilizers are 
exceedingly important, as well as the adaptation of the kind of fertil- 
izers used to the varying conditions and necessities of the soil. Much 
injury results to groves by (a) overcultivation and , (6) unfortunate treat- 
ment with fertilizers in quantity,' quality, and method of application. ■ 

Unfortunately for the orange-growers the State experiment station 
is located too far north to be within the belt of profitable orange-grow- 
ing, There is pressing need of more organized experimoiital work in 
this direction in order to attain the best method of treatment and thus 
avoid many of tlie clauses of injury from the sources above mentioned. 

(2) There exists iii Fio.rida a great diversity of soil ami a lai'ge pro-, 
portion of the State is not adapted to orange-culture. In tact, only a 
few favored localities are likely to long maintain tlieir reputation for 
the cultivation of (iitrus fruits. Many groves now planted will never 
reach maturity, or, if so,, will reqiiire more artificial fertiliziiig to mature 
a crop than will .be profitable ''to, the. owner. One source of disease Is 
',the^ starved condition of certain groves, owing to, nattiKil deiicfienm 

V soil, for, weakened vitality increases ■' the liability to .become the ;prey . of: 
'organic troubles. A '■ 

Many'Orange groves were', started, in reg,ions.'whe,re' the .trees are 
' subjected: to low temperature ,duritig.;the winter mohths. '' Even where 
frosts do not kilh'the 'young, twigs., '■.outright' the vitality of the . tree ,18 
much weakened by 'the elfect' of either, a cold snap or contioued..,co,ld 
weather, and co,iiseqii6ntIy. more likely to, be preyed 'npon by organic 
diseases. The 'great frost of 1886 andthe unexpected lateffosts of 1<S0O 
■and l<Sfil (occurring in .March in t.lie former am! in April in tlie latter 
yea,r) have le,ft''thei,r marks on the orange groves in many (,|uart6rs, 
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merely iu external and visible manifestations, but even more in the im- 
paired vitality of the orange trees. It may be added that some of the 
effects of frosts are not infrequently confounded with diseases of a very 
different nature. 

(4) The exceedingly dry season of the past year has also left its traces 
in the impaired vitality ot many trees, and the uncertainty of rain and 
the liability of drought are inducing many to introduce irrigation plants, 
which in the hands of careless cultivators are likely to become a source 
of harm as well as good. 

CLASSIFICATION OP DISEASES. 

The diseases affecting the orange may be arranged under four groups : 

(1) Those resulting from climatic conditions and environment, as frost, drought, 
natural defects of soil, natural excesses of soil constituents, and undue moisture. 

(2) Those produced by insect pests. Although this group is outside the limits of 
this paper, we may mention in passing that during the present season the long 
scale, ^ the red spider, t and the ru.st mitet are apparently the most'troublesome posts 
of this nature, but tbe first is likely to he kept in check by the lady bugs (CooGinelU 
idee), the second will succumb to spraying, and the third may be held in check by 
the character of the cultivation. 

(3) Those due to iujurious cultivation and fertilization, 

(4) Those due to the agency of parasitic fungi and bacteria. 

Only the diseases of the last two groups will receive notice ,here. 
The diseases noticed during the early season of 1801 were as follows: 

II* ^I’l’ebably oa used by improper cultivation or fertilization. 

IIL Blight. Possibly caused by bacteria. 

V. Leaf spot. 

VI, Sooty mold. Caused by a saprophytic fungus. 

VII, Leaf glaze. Caused by a leaf lichen. 

L-— BIE-BACK. . 

: (1) Nature of the ' disease , — This disease first makes, its appearance , in 
strong shoots of the season; in .-the form of iHistnies or blisters on the 
stems near , the point of attachment of the leaves. ' These when opened 
appear to contain a reddish,, gummy vsubstance. In later stages: of the 
.disease these pastilles riiptiire and extendln cracks along the. twig, the 
reddish gammy substance ' coming 'to the ' surface ' and spreading ' imtii. 
the whole twig becomes diseased’-aud finally d.ies back toTheinain^stem.:' 
This", peculiar and characteristic-.' effect gives rise to the appropriate, "if' 
not elegant^ popnlar name of the-.-di'sease. In badly infected trees .most: 
or all of the fruit falls when young 5 that which matures is likely to be 
:mis-Bhapeh::'.'and^discolor ■ There ..seems, to'bemo evide'nce; that 'the';: 
disease is contagious* 

:--''':'Ttpsith|ti.:feave'been'':aff6cted;W 

,'its.':effi0l|':::'vtill'|eto^II:It.';.:-,yeam'''aft^ 

* MyiitmpU gUmriL t Tetrmgdhm UUfim^ h» I Ty^MoiromuB dewBrnSf Aahm* 
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smaller branches. The mam twigs die and the smaller side branches^ 
having taken up the growth and received the iioiirisli!iie.nt iiifceriiled for 
the main brancli, become larger and appear as if the braiiclies had ta'fceii 
sudden turns in the process of their growth. 

(3) IJktribiiMon , — The disease does not seem to have occasioned much 
alaniij although it appears to be widespread and liable to ociuir wliein 
ever tlie causes that produce it are present. Bad cases of it occur in 
various portions of the orange belt visited. 

(3) Causes.— It is the almost universal testimony of growers tlnrt ex- 
cess of nitrogenous fertilizers will either produce the die-back, or, what 
is equivalent, will produce the conditions under which the disease will 
develoj). The evidence collected in the held bearing on this point justi- 
fies a similar conclusion. 

Among others the following conditions, under which the disease is 
prevalent, point to this source of the difficulty : 

(a) Proximity of.or[uig® trees to horse stables or pilevS of horse mainiro. 

{])) Proximity of tees to houses whore, with the carelessiiess iiidiiced by the 
porous sandy soil, hoiisohold slops are thrown iudiscrinuuately. 

(c) Proximity of trees to chicken pens. The liabitual roosting of pojiltry in orange 
trees is likewise liable to induce the disease. In several grovc.s visitml it had been 
the former custom to use portable chicken pens which were moved froui tree to 
tree in order to secure a natural guano in the place where it was Bir|)|)osed to be most 
beneficial. In all these cases the practice had been stopped because of the die-back 
that appeared in every tree thus fertilized. The trees had not recovered at the tiiuo 
of our visit. ■ 

(d) The excessive use of blood «and bone or other commercial fertOizers rich in 
nitrogenous elements seems to stimulate the disease. 

(4) Bemedies.— Almost as general as the belief in tlie cause or occa* 
sioii of Ibis' disease is the belief that the .most effectual remedy is to let 
the affected trees entirely alone. The cessation of cultivation and heavy 
fertilizing will remove the disease even in bad cases. We noticed trees, 
which two years ago produced no fruit, because of the severity of‘ the 
disease,, that were sufficiently restored to produce n half crop or more 
d.uring the present season, with no otiier treatmeiit tlian that .above 
mentioned* 

■ ■ II.---FOOT-BOT. ■ 

(Qmn (iimme. mal di gonm.) 

(1) Wature qf ' the disease. — ^This- disease .has long ,, been ;:teown''' ': 
■'■''Europe' and has .also given rise 'to .some investigations in this ■country* 
Curtiss has quite' fully described . thO' disease, and we quote 
ffo'in his description: 

The prominent symptoms are. ■ exudation of ,a ■ g.um.my or sappy fluid ' fronv near the 
base of the trunk, and decay of the. bark in' that region and of the roots below. The 
ti'o'W'Of gum and attendant decay of .the tree exte.nd upward aud in a lateral direc- 
ti.on until the tree, .is girdled, also q>euetrating successive layers of wood. ' In soui© 
cases gum 'exudes from oraoks in various 'parts' of the trunk 'or '.even, on the branches, 
and iU' others, the decay progresses 'witho.ut emission of gum. Attendant o.r :preinon“ 
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itory symptoms aro excessive and rafcber late bloomings the flowers being small or 
mostly nnfniitfiih and arrested and unnatural development of the foliage, which 
becomes yellow and drops.* 

We could gala no evidence of its contagions nature* A resiiuid of ia- 
formatioa conceraiag this 'disease has beea already publislied from the 
Departmeiityf and oaly such additional or conflicting information as we 
liave gatliered will be here given, 

(2) DuMbtifdon, — Like the preceding disease, foot-rot is not confined 
to particular localities, but has a wide distribution. Bad cases occur at 
various points throughout the orange belt; it is more serious in the 
older trees,- rarely appearing in trees less than 12 or 15 years old. In 
many places, especially in young groves, it is just beginning to appear, 
but has not yet attracted the attention it merits, for as groves grow 
older and present methods of fertilization continue it is likely to prove 
still more injurious and destructive. Contrary to iiopular and pub- 
lished opinion, it is not confined to sweet seedlings. We have seen bad 
cases in large sour stock budded 2 or 3 feet above ground, in the grape 
fruit, and even in the lemon. 

(3) Cwses.-— Nothing has come to light that settles upon any definite 
cause for the disease. From all that can be learned, however, it would 
seem that the cause is to be looked for in the defects of cultivation and 
fertilization rather than in any bacterial or fungous parasite. Some 
maintain that it is of a similar nature to die-back and is occasioned and 
cured by the same treatment. There is no visible proof of this state- 
ment and no facts to illustrate any genuine cures, as in the case of the 
former disease; it is doubtful if more than temporary relief can be 
gained by this method, for when the disease is well established in the 
tree it is almost certain to girdle it in time in spite of any treatment 
yet discovered. 

(4) MemeMes.'^B\YeBt seedlings afiected by this disease are frequently 
assisted by planting one or more stands of sour nursery stock near 
the root and budding several branches into the trunk above the in- 
fected portion. ' This, at best' can. furnish only' temporary and partial " 
relief, for the disease is likely to spread too rapidly in the main trunk 
to allow the budded support time to furnish sufficient nourish meat for 
the tree before its own supply is cut off, or the sour stocks are likely to 
be ultimately affected themselves. 

Exposing the crown roots - is another method: of treatment- in favor 
■in certain- parts.' As 'a preventive It is' more likely to be successful-' 
than as a cure, but it is doubtful if this method will be of any permanent 
value and there is some liability of its proving an injury to the trees 
in other ways. One method of treatment connected with the manner 
of cultivating the trees seems worthy of trial: Cultivate sparingly, 
fertilize more sparingly, and apply no fertilizer nearer than 6 or 7 feet 

* BulleUtj Ko. "Zj Florida Agr. Experiment Station, 1888. 

tXJ. B. Department of Agriculture, Botanical Division, Bulletin Ko. 8, pp. 51-54 
(1889), 



32 


from tlie trunk of the tree. In addition a study should be made of the 
relative adaptability of the various fertilizers to tl.ie partieiilar soi'L 
Tills is properly the function of public experimenteivs, but m licit can bo 
accomplished by iiidiviiliials if sufficient care is exercise-ci Iii one of 
the finest groves visited the principal feidilizeivused consisted, of decay- 
ing vegetable rubbish piled betweei.! the rows of trees. Weec,ls wcnii 
allowed to grow in the intervening spaces tlius covering the light- 
colored soil, and preventing much of the undue retlectioii of light ai,Kl 
heat that is so comiuon where clean culture is practiced. 

(Leap ctiRL, Wilt, Go-back.) 

( 1 ) Nature of the The leaf blight^ leaf curl or leaf wilt, as it 

is variously called, first makes its appearance on certain bninclieSj 
may be recognized by the curled or wilted appearance of tlie leaves, 
which also turn a sickly yellowish color and after a short tiirie ilrop 
from the tree. The twigs at the ends of the brai,iches also die^ and If 
new ones appear they soon present the same sickly ime } the baiivj i^spe** 
daily on the upper side of tlie branches, becomes iiidedioimd,” and 
later splits open on either side, leaving a dead Si>aee betAveeii the rup- 
tures. The fruit grows smaller, but is otlierwise not affecdeMi Grad- 
ually other branches become infected, and if the tree is left to itself It 
finally dies down to the root. As the -disease progresses new shoots 
constantly make their appearance .'below the infection, appearing robust 
at first, but as the infection descends they too' become wilted, and. finally 
those only appear healthy that spring from the root. If the tree is vig- 
orously pruned at the first appearance of the disease and well lertiiized, 
it will apparently recover, but after a' little will relapse or go ba-cjk to 
its former coi,iditio,m This peculiarity of the disease has given rise to 
to a popular name which it does not seem desirable to perpetuate. 

The disease does not seem to attack trees before they reaeli inatirrity, or ■ 
before they are 10 or 1:2 years old. When one tree becomes atiackcH,!, 
adjoining trees, either during the' same season or .more likely dii,ri,ng 
the following season, wilibe alfected, so that the diseased trees appear 
in groups. ' Sporadic cases oecasionally occur, but tie above 
is, .so nearly universal as ' to make It extremely .probable . that the disease 
Is 'contagions. ' , 

" ' '(2.) , Bistrihutiom—Biid.. cases' of -this disease are ,fo.uiKi.:as yet in o.nly 
'a„few localities where the.' orange.'.'groves';, have. loiig. been esfcab'lished. 
While itis 'evidently not a ne-W, disease 'its ■''ravages, have 'only recentiy 
■extended ^sufficiently, to. give, alarm to ■ cultivators.. All 'things coiisi'd- 
ered, this disease is, the most dangerous that.; has yet appeared among, 
the, orange' groves, and a study of. its causes and cure dernands i,mmedi-' 
,■ ate, 'attention. '.'■'■ 

'•■' ,'.{S), , {7ato£;$.---H“eariy^^ 'many '''causes '-'.are',, a'ssigned for, ..the' d;'is^6ase.,:'..as' 
there'are cultivato.rs whose, groves. are .afiected .'by it.,^ '■ Some'.as'siga it 
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to tli6 decay ot tap roots and others to the tap root coming in contact 
with hard pan or underlying rock formation To test this the tap 
roots of certain infected trees were exposed and examined. The tap 
root extended about 4 feet in one case and between 8 and 9 feet in an- 
otherj and in every case had not extended below the sandy soil and 
were apparently healthy. Some attribute it to overbearing 5 still others, 
to some peculiar oiliness of the soil which prevents it from becoming 
thoroughly wetted. In regard to this we may state that, while the sur- 
face is usually very dry in most locations, the subsoil in all the exami- 
nations made on infected trees was wet and in one case water accum- 
ulated in the, excavation at a level only a foot below the extremity of the 
tap root. Others liken the disease to pear blight. It differs, however, 
from that disease, in extending to parts of the same tree much more 
slowly and in spreading to trees adjacent to the center of the infection 
only after a considerable time, usually after the interval of a seasons 
growth. 

From all the evidence gathered in the field we incline to the belief 
that this disease is bacterial in its nature, and while the evidence is so 
scanty as only to create an impressmi it is strong enough to recommend 
investigation in the direction of this theory. With sufficient time (be- 
cause the action of the disease is rather slow) a skilled experimenter 
could doubtless prove its nature to be bacterial, if such be the case. 
The other causes assigned and probably still others connected with the 
methods of cultivation, and i)ossibly some climatic conditions, may in- 
directly encourage the spread of the disease by furnishing conditions 
under which the tree can not successfully resist the attack of the dis- 
ease. It is well known, but too often not suffi ciently taken into account, 
that certain physiological conditions render trees subject to ravages of 
disease, just as among men and other animals, and often a disease may 
be warded off by keeping the tree in the proper condition of vitality, 
more easily than it can be cured ifoncethe diseasehas taken possession 
ofit ' 

(4) Ji{?W( 3 dte%----There is little to say under this hea^^^ The 

following methods have been tried, but with indifferent success ; 

(a) Prying up the trees, so as to raise the roots from the liard pan. 

(l») Cutting hack the nranches and fertiUzing Iieavily. 

(c) Trimming olf affected brandies and burning them. 

(d) Trimming back brancbes, trenching at a distance of six or eight feet from the 
tree, so as to cufc back roots proportionally, followed by heavy fortilizing. 

In addition to the above, a rather unique method of treatment was 
applied by the advice of a dealer in a commercial fertilizer specially 
adapted to the cure of diseased trees.’’ This consisted of cutting back 
all the branches of the tree to within two or three feet of the trunk, 
2 >mearing the cut ends of the branches with coal tar as a preventive 
^‘.gainst the ravages of the crown borer and then smearing the entire 
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Mlaj^Mdion imrma Jj^owman. 
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trank Avitli a paste made of clay, lime, sulpluir, and “chips” (dry cow 
manure) . At the time of our visit the application had only recently been 
made, so we were not able to see the results. It can hardly be expected 
that such a treatment will prove beneficial. The same dealer claims to 
have cured a number of trees in that way, but at the time of our visit 
to his place he was absent from home and we w’ere thus unuible to sii't 
the evidence. 

IV.— SCAB. 

(1) Nature of the disease . — This disease first makes its aiipearaiice in 
the form of whitish or cream-colored spots, more commonly on the under 
side of the leaf but often on the upper side and occasionally on the 
young twigs and fruit. Those on the leaf are often accompanied by a 
depression or pit on the opposite side. These spots grow larger and 
often coalesce; ultimately they turn dark, and if abundant tlie ieaf be- 
comes badly curled, twisted, or otherwise distorted and more or less 
covered with the wart-like eruptions which the disease lias developed. 

(2) Distribution . — The disease is widespread; in a few localities it 
does not seem to be regarded as anything serious. In other localities, 
where it is more abundant, it is becoming the source of much, alarm. 
It is not confined to young trees, but attacks equally young and old 
stock. While more abundant on the wild orange it is by no means con- 
fined to it, nor even to sour stock. We saw it on wild orange trees very 
commonly, on grape fruit and lemon trees frequently, and on sweet 
orange trees rarely. 

(3) Cawses.— Prof. F. L. Scribner, who made a study of this disease 
in 1886,* attributed it to a parasitic fungus (a species of Clados^mrium), 
whose growth in the tissues of the leaf produced the distortions and 
saps its vitality. Our own observations confirmed these conclusions. 

(4) Eemedies . — In the paper above alluded to Prof. Scribner makes 
the following recommendations for spraying mixtures: (n) A solution 
of potassium bisulphide, one-half ounce to the gallon; (h) licjuid gri- 
son; (e) one-half pint carbolic acid and 1 pound of glycerine added to 
10 gallons strong soap suds. 

We could not learn that these remedies or any other treatment had 
been attempted in any of the orange regions visited. 

V.— LEAP SPOT. 

{!) Nature of disease — On certain leaves of the orange, both wild 
and sweet, faded spots appear, varying in shape, but mostly rouudetl 
or oval, and in size from one-eighth of an inch to an inch in diameter. 

As the disease progresses, these spots become grayish brown and dead 
and covered on one or both surfaces with a series of minute black 
points, which contain the fruit of the fungus, which is the cause of the 
disease. y 

' Bulletin Toi-roy Botaniosd Club, xiu, 181-183 (Oot,, 188(i). 
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(2) Distrihutmh^Thm disease was found at only one point in Lake 
•Comity. Dr. Martin found it in 1886 at Green Cove Spring. It does 
not seem to be widespread nor at present of much importance^ but is 
recorded here that attention may be called to it, so that, its nature may 
be known and its progress watched. 

(3) Causes . — The cause of this disease is a parasitic fungus {CoUetotri-^ 
chum adustum^ Ellis)* which draws the nourishment from the leaf it 
inhabits. It belongs to a group of fungi that are known to be imper- 
fect forms, and are supposed to be a phase of growth in the life history 
of some mature form of fungus. The particular form of which this 
species is a phase of growth is not known nor even suspected. Its 
connections are to be looked for among some of the many species of 
ascomycetous fungi which inhabit decaying vegetable matter, and for 
this reason are supposed by the uninformed to be of no economic interest. 

VI.— SOOTY MOLD. 

(1) Nature of the Bisease.^-’The leaves of certain trees badly affected 
with some kind of scale insects become covered with a sooty layer, 
which is of a dark drab or dirt color early in its growth and finally 
becomes sooty black. The layer thus formed is only loosely attached 
to the smooth surface of the orange leaf and frequently comes off' in 
patches. 

(2) .Distribution. — This disease does not appear to be very widespread 

on the orange trees in Eioridat and the material collected was young 
and immature. We found it, however, more on Magnolia 

feetida^ Smilax Biy., and other shrubs which were abundantly affected 
with scale insects. , 

(3) Causes.--In 1870 Dr. W.G. Parlow published an elaborate paper| 

giving a full account of this disease as aff'ecting the orange and olive 
trees of Cali fornia, and referring it to a fungus ( Gapnodium dtri,' Berk. 
& Desm.) which feeds on the honey dew produced by the bark lice. 
While the fungus draws no nourishment from the orange leaves them- 
selves it must, if abundant, seriously interfere with the process of assimi- 
lation and therefore be regarded as injurious. \i 

(4) In the paper above mentioned, spraying with a strong 
BoliitioTi of alkali soap is recommended. The disease has nofc yetmade 
sufficient progress in Florida to demand much treatment, and with the 
natural enemies of the scale insect to check their development is not 
likely to prove a serious' difficulty, 

^Descrlbedas FhyUosticta a^ustaj lSi. & M., but Mr. Eliis (In litt 16 May, 1891) refers 
it' to Colletoiricliwn. 

t At Los Angeles, California, in 1886, we saw this disease in great quantity, entirely 
covering the leaves in some of the orange groves. With the disappearance of the 
scale insect the disease will disappear likewise. 

t Bull. Bussey Inst, i, 404-414, 1876. 
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VII.— LEAF OLAZE. 

The disease to which we have given the above name makes its ap- 
pearance in the form of grayish flattened patches on the upper surface 
of the leaves. These are small and often clustered at first, but soon 
coalesce and become of considerable size. The spots are due to the 
growth of a lidieii {Strigula sp. probably SiComjplanalaj Fee.)^ which 
draws no nourishment from the leaves but, like the preceding disease^ 
must interfere in a measure with the assimilation of the x)laiit« Many 
other lichens and some scale mosses (Hepaticm) are likely to acciimin 
late on the trunks and branches of the orange trees where there lias been 
careless management of the groves. Their presence is a disadvantage 
to the tree as harboring places for vermin, but they are much less likely 
to have any influence over the physiological functions of the tree than 
the present species. We are not aware that attention has been called 
to this source of trouble before in relation to the orange trees nor, that, 
any methods of treatment have been recommended for arresting the 
growth of the lichen. Tuckerman reports this species on Alagnolia, 
and we found it abundant on Alagnolia leaves in Lake County. The 
spots of growth on the orange were small and immature at the time of 
our visit, but as the rainy season advances they are said to increase in 
extent and often spread over considerable xmrtions of the leaf. 

OTHEK FUNOI GKOWINa ON ORANGE TREES. 

Only a few species of saiirophytic fungi were fouiul ainong thcvoraiige 
groves, growing on dead or dying trunks and on dead limbs and twigs. 
The two species of EyjpooJmuSj whose systematic position is uncertain, 
grow on the trunks of living trees that are usually more or less covered 
with lichens and Hepaticm. The following were found, some not being 
in a condition to be specifically identified: ScUzoj)hylkm commune^ Foly^ 
porus 8p,j Cortwkmi^i)*^ HypoGhnmalhO‘Cimtm>f M. rubro<imt%H^ Xykma 
sp.j Bmtrypella citncolay Ellis, n, si)., MaGTospormn^ sp., and some oth- 
ers of still more doubtful relations. 


.PEACH BLIGHT. 

Monilia frucMgemij Persoon. 

/ " ■ By -Enwix F. Smith,' ■ ' 

(Plates V and VI.) 

: This note'' is for the' purx)ose of : calling renewed attention' To the de- 
sti active action of Monilm ftmtigem upon the branches: of the P'each. 
It will serve to record some new facts and to correct one or two assump- 
tions which found their ' way ' into; a', '.previous' paper * without suffl-' 
cient warrant. ' 

Journal of Mycology, vol. T, No, 3. 
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Tile vitality of tlie cooidia is much greater than I had supposed* In 
one instance roll cultures from dry material a year old gave results, 
althoiigli only a portion of the conidia germinated. Spores from other 
samples failed to grow. More tests will have to be made before we 
have anything like an accurate measure of the vitality of the conidia^ 
but it is probable that these alone are sufficient to tide the fungus over 
winter. There is, however, no question as to the existence of a resting 
mycelium within the mummified fruits. The sudden general appearance 
of the blight on the Delaware and Chesapeake peninsula this spring is 
a matter of special interest in connection with the fact that there was 
no twig-blight and no rot of the fruit in 1890. There was no fruit which 
could rot, owing to the destruction of the entire crop by spring frosts ; 
and being in the orchards much of my time from April to November, I 
(lid not observe a single blighted twig, although anxious to collect it. 

In the spring of 1891 the blight of the twigs of the peach was a com- 
mon occurrence on the upper x^art of the peninsula, L c., in five or sis 
counties. It attracted general attention and in Susses County, where 
it was most injurious, it was named the scald, and was very generally 
ascribed to the heat of the sun. In Maryland it was attributed to frosts. 

Observations in many orchards showed that it a];>peared ira mediately 
after rain duriiig the time of flowering, and that it penetrated exclimvely 
through the blossoms. Heretofore I had supposed it capable of penetra- 
ting through the unbroken cuticle of young shoots, but such cases must 
be exceptional. An examination of hundreds of twigs in all stages of 
blight showed that every one was associated with blighted and persistent 
flowers. In a majority of cases the entire twig was killed, i (?., the 
distal end beyond the point of entrance (Edate v, Fig. 1). The ex- 
tremities of the twigs blighted either under the direct action of the 
myceliunvor simply from arrested nutrition due to injuries farther down 
the stem. It was not difficult, however, to find cases (Plate Y, Fig. 2) 
where only one blossom and a small x>ortion of the adjacent stem was 
affected, the parts above and below remaining intact. The uniform 
j)ersist6nce of the blossoms and the size of the twisted, withered leaves 
(Pig. 1) showed very clearly for many days that all the injury was done 
at one time. Some weeks later, under the influence of warm w^eather, 
many restricted blight spots, as in Fig. 2, took a new growth, girdling 
stems a!Ki wilting good-sized green leaves and fruits, but I looked in vain 
for new infections, ■ 

For 3 weeks following blooming the weather was dry and the blight 
was restricted almost wholly to stems of last year’s growth. But I 
found a number of stems in which it had involved the growth of 1889, 
and saw enough to convince me that with wet weather and high tem- 
pcn^atmre such caseS'' would have been- as comnion. as 111 . tlic summer of 
1887, when the lungus entered the stems, by way of ' the rotting fruits.*,, 

^ VluH inotliod of penetration was also cominoii in Marylaiid Delaware in tko 
awmer of lSi)l, and , early .varieties flighted; almost, as hadiy' as, ill ,1887. > 



Tlie dry weatlier also alimosfc wliolly prevented the froiting' of tlie 
fungus. Out of oiUiiiy liiindred sterns exaiiiiiicd hir spore tulds^ during 
a period of d weeks rollowiiig blossoming, I fomid only lialf a iiozeii. 
However, a microscopic examination showed the presence of iiiycelia,,!. 
threads in the tissues, and upon placing ireslily gathered twigs in 
moist air for 12 lionrs many of tlieni sent out the cl:iaracteri.stic spore, 
tufts of lionilia fnictigena. By continuing this treatment another 12 
Iioiirs sfiore tufts pushed through the unbroken bark on about 75 |ier 
cent of the steins. This experiment was repeated some days lat.er 
■with, similar results, but a third experiment, using twigs wliicli i,K:wl 
been picked 4 or 5 clays and were somewhat dry, gave only 2 per cent 
with 31(mUis tufts at the end of 24 hours. Plate v, Pig. 3, gives an 
enlarged view of a twig bearing fruiting tufts after 12 liours hi moist 
air. Pig. 4; sliows a conidiophore and conidia from the same. 

The extrusion of gum from tlie vicinity of the blighted iiowers was 
quite common (Plate v, Pigs. Ig and 2g). On cutting through tlie bark 
of such twigs the vicinity of tlie cambium cylinder was in\^ai*ial>Iy 
gummy, but this was less noticeable on dry twigs. 

Oarefully made cross sections of freshly blightcul twigs were su!)" 
mitted to microscopic examination. The cambium and soft bast cylin- 
ders had disappeared almost completely with, the formation of extensive 
gum pockets (Plate Ti, Fig. 1). These jiockets were full of tlie active 
mycelium of Monilm. This also penetrated into thecortical panmehyma 
to some extent, and to a lesser degree into the xylem. Practically 
speaking, the wood and pith and all of the cylinders external to the 
soft bast were intact. On immagnifled cross sections a zone of dis- 
coloration was visible between the wood and the bark. On m agni II ca- 
tion this was found to consist, as shown in Plate vi, Fig. 1, of 
cavity containing inycelinm and fragments of tissue and bordered hy 
irregular da.rk zones, tlie one within composed of young wood, and 
vessels laid down, tliis S}>ring, and the one without composed of 
nanfcs of soft bast and plikBiu rays. Tlie bundles of bavst libers we.re 
also clianged from a glistening white to a dirty yellowish, brown. Plate?' 
T, .Pigs, .f), vOj show mycelial threads from these cavities, ft 

w,as easy to find threads overlying and i,nter woven wit/li tissue. '!.divte 
yi, Pig. ;2 represents the : appearance of, the destroyed tissues on, a 
normal cross section ; fig. 3 represents the same on a longitiidinal radial 
section. 
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DESCRIPTION Ol^’ PLATES^ 

Plate V. — (Monilia fructigeua. ) 

Fig. 1. Blighted peach stem, showing dead persistent, flowers ' and leaves; g^ gum 
exuded near union of blighted and living portion; ?i?, stem oftwoyeaPs 
growth. Collected some days after the entrance of the fniigus. 

Poach stem collected same day as Fig. 1; a, withered x^eraistent flower 
through which the mycelium entered the stem; &Z), restricted area of 
blight, the distal end of the stem being still connected by a narrow isthmus 
of sound tissue with the parts below ; y, drop of exuded gum. 

3. Enlarged end of blighted stem showing conidia tufts which pushed through 

the hark on exposure to moist air. 

4. Couidiophore and conidia from one of the tufts shown in Pig. 3. 

5,6, 7. Mycelial threads from the gum cavities of the inner bark. (See Plate ¥i. 
Fig. 1.) 

Plate VI . — ( Mo nili a fructi g en a ) ♦ 

Fig. 1. Cross* section of a blighted i)eaGh stem, such as Fig. 1 of Plate v, showing a 
large gum cavity full of active mycelium; p. pith; x, xylem; c, cavity con- 
taining remnants of cambium and soft bast and hypha^. ; 5, bast bundles, 
cjo, cortical parenchyma; e, epidermis. On the opposite side of this stem 
was a cavity larger than that here shown. 

2. Enlarged cross-section of portion of a normal x^cach stem one year old, for 

coinx>ari8ou with Fig. 1. The portion destroyed is that included in the 
brace ; (1) Epidermis; (2) siihepidernuil cells, usually destitute of chloro- 
phyll, but containing coloring matters in solution, e. g., reds or browns; 
(3) chlorophyll bearing cortical parenchyma ; (4) expansion of phloem ray 
cells ; (5) phloem ray cells separating bast bundles ; (6) bast bundle— out- 
lines of two others are indicated; (7) large cell containing a crystal of 
calcium oxalate ; (8) phloem ray cells separating the soft bast (4, 5, and 8, 
destitute of starch) ; (9) xylem ray cells full of starch ; (10) soft bast; (11) 
cambium ; (12) xylem fibers; (13) vessels in the xylem. 

3, Longitudinal radial section along the medullary ray of a stem similar to the 

inner part of Fig. 2, showing wood, cambium, and soft hast with an over- 
lying portion of the ray. a, Cells of xylera ray gorged with starch ; 1), cells 
of phloem ray destitute of starch; e, pitted vessel; d, wood fibers; e, 
cambium cells; /, soft bast. The left part (1) is xylem; the right (‘2) is 
the inner xu^^t of the x>ldoem, and is the portion destroyed by the Monilia. 
Sections from which Figs. 2 and 3 were drawn were out from fresh material 
at the end of the growing seasom (November 1). 


THE IMPROVED JAPY KNAPSACK SPRAYER. 

By B. T. Galloway. 

(Plates Vn-IX,) 

Sometliiog over three years ago the Japy brothers of Beaiicourtj 

Prance, designed a knapsack sprayer, which is commended by every 
onh who has used it, for its simplicity, durability and effectiveness. 
This machine is used largely throughout the vine-growing region of 
France and a few have been imported into this country. Eecently a 
number of improvements have been made in the sprayer which make it 
even more valuable, placing it, in fact, in the front rank of machines of 
this description. For the benefit of American small fruit and vegetable 



40 


growers^ for wlioiiii tills raacliine is especially adapted, we give below a 
full description of it, accompanied by illustrations. 

As will be seen by consulting Plates yii-ix tlie machine in the main 
consists of a reservoir, pump, air chamber, strainer, lance, and spraying 
nozzle. The reservoir, with the exception of the bottom, is made of IC- 
ounce sheet copper and holds a little over 3 gallons* The bottom, to 
better withstand the strain x>ut upon it when the pump is in use, is made 
•of 20*oinice copper. It is further strengthened by soldering across it, 
inside the tank, two strips of heavy sheet copper, each IJ inches wide 
and 41“ inches long. While speaking of the bottom it may be well to say 
that the wall of the x'eservoir projects in a rim beyond it a distance of 1:| 
inches, as shown, by the two dotted lines a and h in Fig. 1, a being the 
point where the bottom is placed and h the edge of tlie rim. Both top 
and bottom of the tank are soldered in and are provided in eacli case 
with two openings. The openings in the top, as, shown by the black por- 
tions in Fig. 2, are for the introduction of the liquid and the piston rod, 
the small round opening serving for the latter purpose. The white por- 
tion a in Pig. 2 merely represents the top of the air chamber, which ex- 
tends to within inches of the top of the tank. It will be understood, of 
course, that this opening, which is by 7|, is clear throughout, the top 
of the air chamber oflering no obstruction whatever to the introduction 
of the liquid. Into the large opening is fitted a brass wire strainer 
having a number forty mesh. The strainer is shown at Fig. 4. It 
is made by simply soldering the brass wire already mentioned to a col- 
lar of sheet copper three-fourths of an inch in height. Across the 
strainer is soldered a narrow strip of copper or piece of heavy brass 
wire which serves the double purpose of a brace and handle. The 
strainer is made with a narrow flange at the top, in order that it may bo 
held in place by a shoulder projecting from the edge of the opening in 
the tank- The opening is closed by means of a top, represented at Figs. 
5 and 6. It is made of copper and is so simple in eonstroction that 
further description is unnecessary. The two openings In the bottom of 
the tank are shown at and h in Fig. 3. Into these is fitted the com- 
' billed pump cylinder and air chamber, the ends and /in Fig.,, 7 being 
'the only, parts that project outside the tank. By means of the two 
■screw caps a and h in Fig. 3 the whole of this' part of the machine, is 
;■ held '.firmly in' place against the bottom of the ' reservoir, washers,' of 
course, being used to prevent leakage. 

Between the cap 'it and the tank there is fitted a small casting whidi 
serves to conduct the liquid from the air chamber into the hose shown 
'at 0 , Fig. 3. The pump and air chamber are shown at Figs. 7 and 8, the 
plunger being removed from the cylinder merely to illustrate it more 
clearly.'. The air chamber a and, the, pump cylinder h are simply pieces 
of 2 J' inch brass pipe 12 J and 4.-| inche8; long respectively. . Both are, sol- 
,, dered tO' the. casting ,G, a bottom view of which is shown -at Fig* 9r , 'The 
'■'top. of the air , "Chamber, is closed by .'means of .a' cap, of '' heavy sheet 
copper d, soldered as firmly as possible to tiie brass „pip,e. ,', Th'e, plunge?'. 
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wliicli works in tlie cylinder consists of a cone-sliaped brass casting 
into wlilcli is fastened a similarly shaped piece of soft rubberj tlie base 
of the latter being a little larger than that of the former* 

These various parts are all plainly shown at Pig. 8^ a being the 
piston rod, 1) the cone-shaped brass receptacle for holding the piece of 
soft rubber shown at c. In Fig. 10 are shown the parts used in fastening 
the rubber to the brass cone, a being the end of the piston rod with 
screw thread, 1) tap, and c casting which fits between the tap and cone 
and holds the rubber in place. This casting is shown enlarged at Pig, 
9. The manner of working the pump will be better understood by con- 
sulting Pig. 11 in which the flow of the liquid is represented by the 
arrows. When the piston is raised the liquid is drawn in at the open- 
ing a. The downstroke forces the liquid through the pipe h into the 
air chamber e and at the same time closes the ball valve d. Another 
upstroke is made and the ball valve e closes the opening at that point, 
thereby preventing the liquid from rushing hack into the pump cylin- 
der. This process being repeated the liquid remains under constant 
pressure in the air chamber and as a result it is forced through the 
hose, lance and nozzle shown in Pig. 1 in a constant spray. The lance 
and nozzle we use on this machine is the well known improved Vermorel. 
The other parts of the apparatus, such as the straps, handle, lever, etc., 
need no special mention, as any machinist will be able to see from the 
drawings how they are made and used. For the further benefit of any 
one desiring to manufacture the pump the dimensions of the various parts 
are given in detail at the close of the article. 

As regards cost, the machine with two lances and nozzles sells 
in France for 40 francs, or about f <S, The duty, transportation, and 
other charges on the pump will bring the cost, laid down in this coun- 
try, up to about $20. This is for a single machine. Where a number 
are ordered at a time they can be delivered here for about $15 each. 
Estimating labor at 40 cents an hour the machine complete, as we have 
described it, can be made in this country for about $11.50. 

If special appliances are used and the machines are turned out in 
large numbers, we see no reason why the actual cost of manufacturing 
could not be further reduced to $10.50 or even to $10 each. Manufac- 
turing them at this price, it seems to ns that they could be put on the 
market for $12 or $14 at a fair profit. ' 

niMENSIOKS OP PAllTS DESCRIBEU, ABOVE. 

Eeservoir, 17xl3-|x4-^ inches. 

Opening for liquid, 4Jx7| inches. 

Opening for piston rod, f of an inch in diameter. 

Opening for introduction of air chamber (a and &, Fig. 3), inch in diameter. 
Strainer, Ixdlrxl iiiches. , 

Air'cliamber,,'2*|xt2-| inches. .. 
ihimp cylinder, 2 i-x4| inches. . , / 

Diameter of piston rod at top, i inch. 

, ^ 'bength of xdston rod, ISilnehes. ■ ' ' 

Dlamester of cone-shaped casting (Fig. 9), 9-^ inches. 

' Height' of cone-shaped casting, .-2 inches.', 
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NOTES ON SOME UREDINEiB OF THE UNITED STATES. 

By P. Dietel. 

Ill a recent iiiiiiiber of this journal Mr. Anderson lias stated that 
ijfvnryeen sophom, Pk., and Uromyees hyalimis^ Pk.y are ideiiticalj but 
erroneously says that they are referable to Uromyees trifoU% (Iledw.) 
Lev. Ill the latter fungus the same morphological characters are con- 
stant in both the American and European specimens, viz, dark brown 
teieutospores with a niioute hyaline papilla; the latter often wanting. 
On Sophora serkea the spores are lighter in color and the papilla is very 
broad. There is still greater difference between the two species as re- 
gards their biological properties. Teieutospores only have been tbiiiid 
on. 8oj)]hora^ and the fungus seems to hibernate by its mycelium. The 
affected plants, therefore, can be distinguished from the healthy ones 
by. their slenderer growth. In the majority of specimens I have seen 
the sori appear on all the leaves of the plant, the youngest as well as 
the fully developed ones. Uromyees hyalius differs also from Uromyees 
glyeyrrkkcv^ (Rabli.) Magn., lately described by Prof. .Dr. Mag,nos in the 
‘LBerichte der Beiitschen Botanischen Geseilschaft? This fungus oc- 
curs ill America on OlyeyrrUm lepidota and greatly resembles Uromy- 
ces trifoUi^ in its morphological characters, differing from it, however, 
by the perennial mycelium of the primary uredo stage and the absence 
of the iBcidial fructifications. 

In Hedwigia, 1889, p. 23, 1 have stated that Uroinyees, mricis^ Pk., 
on <7<xr6^r strieta is the Uredo of a Puccinia, which I have named Pw- 
cinia As Prof. B. D. Halsted notes in the Journal of 

Mycology, voL 5, p. 11, he has also seen the Puccinia, but considers 
it as a two-celied form of a normal Uromyees. But there can be no 
doubt that the so-called Uromyees is really the Uredo of the Puccinia, 
because it lias four ecpiatorial germ pores. Urornyees periyynkts^ .Hals., 
is, liowever, a true Uromyees but the spo.res do not !.neasure, as tlie 
author states, 4~r> by 8--l(V/ but 13--20 by 20--36//. 

Pueoinia Schw., is considered by most mycologists as a 

■ variety of. Ihiocinia' iameeti, DO. or P* helimtM^ Schw. ;., or as identical 
with PJderaci% (Schuin,)' Mutt [F.flosmlosorum^ ,(Alb. & Schw.) Eoelil]. 
'.A comparative examination of these species,, has shown th,at.,it'Ts: siiili.. 
ci6.ntiy'diffe,renfc from any , of them to ■constitute it a good aEtonym().iig' 
..' species. ' It differs from Pueoinia Meraeii principally in having' a much 
.' thicker epispore and frequently a thickening at the ' apex. ■ In .P. ItelP 
anthi and P. MmeeM the teieutospores have a firm stalk and .are (Nearly 
constricted at the septum, in P. helianthi more than in P» tmiaeet/L In 
the latter the spores, when examined dry, are beset with , minute tuber- 
ciiles,. in P. IielumtM they are entirely .smooth. .The m6inb.rane of P» 
helianthi is- thicker than that of P. iameeik P* vernonue has somewhat. 
s.maller' spores than, the .two former species. They are usually not at 
all or only very little constricted 'at .'the septum, the membrane is .beset 
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with tubercles and is even thicker than tliat of P. heliantliL The stalk 
is rather evanescent ; its length dilferiiig on the different host plants* 
On Vernonia fasciculata, as has been stated by Professor Biirriib the 
length of the stalk is about four times that of the spore ^ on Yermnia 
Baldtvinii it is much shorter, attaining only once or one and a half 
times the length of the spore. We might, therefore, distinguish two 
varieties of P. vermnm and designate the one on Vermnia fascieulata 
as var. kmgijpes, the other on Vermnia Baldtvinii as var. brevi^pee. I 
have not been able to examine this fungus on other host plants. 
Leipsio, G-eemany. 


NEW SPECIES OF UREDINEiE. 

By J. B. Ellis and S. M. Tkacy. 

PlTCOlNiA HEMIZONI/E, n. s, II, III.— Amphigeiious; spots yellowish, 
rather large; sori smalls scattered or sometimes confluent, surrounded 
by the remains of the ruptured epidermis ; uredospores subglobose to 
oval, very slightly echinulate, thick walled, dark colored, 16-2 by 24-30/^; 
teleutospores obovate, occasionally three-celled, slightly constricted, 
apex much thickened, rounded or blunt pointed ; epispore smooth, 
22-24 by 45~48/i ; lower segment lighter colored and tapering below to 
the flexuous, hyaline pedicel which is more than double the length of 
the spore. On Remizonia trmcata, Oregon. 

^CIDIUM OLDENLANBiANUM, n. s, — Hypophyllous ; secidia few in a 
cluster, 8()-100/^ in length, the mouth but little split and not recurved ; 
spores globose or sometimes slightly angled ; epispore thin, smooth, 
bright yellow; 14-16/i. On Honstmiia Starkville, Mississ- 

ippi, April, 1888. Althougli the name Oldenlandia is obselete as 
applied to tliis host, the name given to this iEcidium on account of the 
name “^ houstoniatum ” being already occupied by the Meidmm homton- 
iatumj Sell w,, from which this differs in the longer, narrower lecidia, 
smooth spores, and spermogonia rare or wanting. 

AScibixjm: malvastbi, ^.—Hypophyllous; spots light yellow ; 
recidia clustered, some what circinate, shor t, the spreading border rather 
narrow, spores subglobose or ovate, epispore thin, minutely tiiberca« 
late;' 15-18 by 18-22/f j ' spermogonia unknown. On Madmstrmi Mmro- 
Albuquerque, New Mexico, Tracy, June, 1887. 

- ■ Newfielb, New Jersey. 
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A NEW PINE LEAF RUST, 

( CoUmporlwm ^md, ii . s. ) 

By B. T. Galloway. 

Early ill May of tlie present year we foiind on tlie leaves of IHnm 
inop,% near Wasliiiigtorij a Goleospomim wliicli appears to be new, and 
wiiicli may be briefly cliaracteriKcd as follows: 

CoLEOSPOR/iUM PiNij n. s.— Ill Ainpliigenoiis. Sori recldisli orange, 
1 to 5'“''* long, or wlieii confluent frequently attaining a length of 
or more; spores irregularly clavate, smooth, 2 to 4 celled, 70-125 by 
18-25/,!. Eonning yellow spots 4 to 25 or more long at or near the 
ends of Pinus inopslenves. The spores germinate readily in moist air 
by sending out one iinseptate promyceliiim froiii' each, cell ; upon tlie 
free ends of these tubes, wbich are of various lengtlis, tbe orange red 
sporidia are borne. Finding the (Joleosporinm nearly always associated 
with Peridermiiim eerelmmi, Pk. led me to believe that it iniglit be the 
teleiitosporio form of this fungus. Cultures are being made to settle 
tins and otlier questions connected with these interesting parasites, but 
as it will be at least a year before definite results can be obtained we 
have thought it best to briefly describe the Coleosp(>ri'mn here. 


OBSERVATIONS ON NEW SPECIES OF FUNGI FROM NORTH AND 

SOUTH AMERICA. 

By Prof. G . Lagerheim. 

A NEyV HOT,.LYnOCIv EITgT. 

(PlatftX.) 

The Hollyhock {AWum roma) has several enemies among fungi. The 
most dangerous diseases of this ornamental plant are, as fa,.r as known, 
caused by Puceinia malmeeamm 'j .Moutagne ; Gerempom aUhminay 
Eecently Miss Soutliwortli has directed attention to a new and danger- 
ous disease of the Hollyhock caused .by GolhUtriohmi {Br. 

& Clasp.)- South; 

In the following lines I will describe a new Hollyhock. diseJise <5aused 
by a fungus closely allied to and' fully as dangerous m Ptieedmmmlm- 
uaruMj Mont. . As P. malvaeeamm has found its way from Sou tli Amer- 
ica to Europe, it is .not impossible that P. lieterogema^ ii. s., i'nay also 
.attack' the Malvas of the Old 'World. , 

■ More than a .year ago, while. passing over the road between Guayaquil 
and Quito for the first time, ! observed at vseveral stations, viz, Chimbo, 
Guaranda, Mocha, .etc., a rust, on Malva'which presented consichnable 

t,l3. .A. SoutiiwortlL A Now Holly hook Disease, 'Jonr, Myo,, vi, N(.k 2, p. 45., Plato III.' 
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lies at tlie apex and tliat of tbe lower half close to the cltvkling wall, 
as appears to be the ease in nearly all Leptopiiccinias. The pedicel 
is Very long, three or four times as long as the spore, and nearly hyaline. 
The spore contents are reddish. 

Among the species of Poccinia occurring upon the Malvaceiv (P« 
skerardiauiij Kornicke; P. lohata, B. d; O. ; P. alnitill^ B. & Br.; P. car- 
bomoea^ Kalchbr. & (Jke. ; and P. heterospora^ B. & O ) only one, P. 
keterospora^ B. & 0., resembles P. heterogenea. Both sx)ecies have this 
in commou, that they have one-celled as well as two-celled teleutospores; 
but in other respects they are entirely different. In the two-celled 
spores of P. heterospora (Figs. 4, 5) the septnm occupies very different 
positions, while in P. Jieterogenea it always has its normal position (Figs. 
6-9). In P. heterospora the two celled spores occur very rarely, while 
in P. heferogenea they are very frequent. The differences ^poioe out very 
sharply when the two species are examined mingled together in the 
same preparation. Even maoroscopically the two species can be easily 
distinguished from each other. In P. heterospora the single sori are 
small er and darker colored and stand very many together. Finally there 
is a difference in the choice of host plants of the two species. P. hetero- 
spora attacks mainly species of jSida and AbutUouj^ and not Malva, 
With P. heterogenea the oi>posite is the case. Fuccinla heterospora ap- 
pears to prefer a tropical or subtropical climate, while P. heterogenea has 
up to this time been found only in regions with a temperate climate. 
On this account it is not impossible that P. heterogenea may occur in 
ISTorth America or in Europe. 

The germination of spores takes place very rapidly. Fresh masses 
which had been kept in a moist chamber produced promyeelia and 
^ ^oridia from almost all their spores in a few hours. The promycelium 
"divides into from four to six cells, the lowest one of which soon loses 
its contents and is incapable of farther development (Figs. 14, 15), 
The formation of sx)oridia takes place in the manner typical of the 
LeptopuC'.l in very moist air the promycelimn often falls apart 
^jA^''*Singl6 cells (Figs, 17, 18). The process of germination is quite 
different when the spores are in water. They then germinate exactly 
like uredospores ; a long, non-septate germ tube, often bent backward 
and forward, and with a strongly undulating contour, (Figs. 19-21), 
grows out of the germ pore. Occasionally the commencement of 
branching has been observed at the end of the germ tube (Fig, 21). 
Probably the fungus can reproduce itself by these germ tubes, which, 
because they form no sporidia, penetrate directly into the leaf. But 
it is clear that this method of reproduction is of much less impor- 
tance than reproduction by sporidia. At the most, each spore can pro- 
duce two germ tubes, and these can only penetrate into the same leaf 

* Compare Seymour, Distributioa of Pjiccmia heterospora (lonrnal of Mycology, 
Vol. 1, p. 94). In previous yeurs in Jamaica I found the species on AhuUlon indimm 
A* peripheifoUumf and Mda eUimds, 
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microscopic likeness to Faccmia malvacearum. Since I\ niidviMmirmn 
origionted in Boiitb. America, I suxJposed 1 liad found tlie fiiiigiis 
native place. Arriving at Quito, I found the same fiiiigiis every wliere 
on dilfereiit species of Malva and on Hollyhocks, to which it was appar- 
ently very injurious. I soon learned from several gardeners that Holly- 
hocks did not thrive well in winter and often perished from a disease ■ 
which niaiiifested itself by large numbers of brown spots on the ieuives 
and stems. I was also shown some of these diseased plants bearing 
the brown spots, in which I immediately recognmed my Fuccinia on 
Malva, 

It struck me, however, that the sori were in general distinctly larger* 
than tliose of P, malmwearum^ which I have observed in several |)iaces 
ill Europe, and therefore I made a microscopic examination. To my 
astonishment I saw at the first glance that the fungus was not P, mad 
vacearum, Mont, at all, but an entirely different Pticcinia. It more 
resembled P, heterospara^ B. & 0., and at first I thought I had this spe- . 
cies before me, but on a closer comparison of the two fungi it soon 
became apparent that the fungus was also very clearly distinct from 
P. lietero spom^ B. & 0., and must be looked upon as a new species. 

On accotiut of a peculiarity of its spores, which will be alluded to 
directly, I have called the tmigim Fuccinia lieterogenea. 

The fungus is found during the entire year on JlPtknx 
crispa^ Jf, Feruviana^ and Altlicm roseaj^ and is especially plentiful in 
winter (January to May), but it could never be found on several Sida 
species which grew in the immediate neighborhoood of the diseased Mai- 
vas. It occurs on all the green parts of the plant, especially on the 
leaves; on these it is almost exclusively on the under side, while on tiie 
upper side it causes roundish, strongly concave spots, which are reddisli 
in the center and yellowish at the edges. The sori are about a niilli- 
metre in diameter and are crowded together, forming a large, strongly 

projecting, chestuukbrowii cushion several millirnct iu diameter; 

and on the thicker portions of the stems they are xnore than a centi- 
metre long and a half centimetre broad. Around the spore masses aiiit ' 
between the single sori are visible shreds of the ruptured epidermis of 
the leaf. The sori contain only teleutosporos, which under pro|)er con- : 
ditions' germinate immediately after ripening; the ftingtis, therefore, 

■ ■belongs to the 'class Fqdopuocmia . , The teleutospores ■ occur, in ■ two: 
forms,,, one*celM, which is the preponderating kind, and two-celled. 

■ The' one'-celled 'spores (ilgs, 10-13) are roundish' ovate, ■elliptical^ or 
elongated, 30-45/i long, and 20-30 jx 'broad ; the ' two-celled spores 
(Figs.. 6-0), 'are elliptical or ovate above, rounded or tapering below, and 

'■■little '.'or not, at all constricted in .',the' middle. ThO' membrane ,of 41.10 
.'. spore is yellowish, little or not at ’.'aU' .thickened at the apex' of the spore 
and", perfectly smooth.. The ■germ.':': pore ■ of,': the upper half .of the spore 

"^■I lave also seen tlio fungus in a- botanical garden' of this country very abundant,, 
on a Malva grown' from Enropean^,sccd, b,utmn'tortun'ately,,'not definitoly determined'." 
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or one very close to it, because they are attacked to the germ tube of 
the spore, and the spore itself does not become separated from its ped- 
icel. If, on tlie contrary, the spore germinates in the air nniiieroiis 
spoiidia are formed, which may be carried away by the air, etc*, and 
will spread the fungus far and wide. In consequence of this it follows 
that it is of great advantage for the fungus that the sori should break 
out on the under side of the leaf. If they made their appearance on 
the upper side they would be wet by the rain and germinate by germ 
tubes. The different modes of geriniiiating above described (which I 
have, moreover, noticed for other Leptopuccinias*) explains why 
nearly all Leptopuccinias form their sori mainly or exclusively on the 
undersides of the leaves. What the cause (light?) of this is remains 
to be ascertained. 

A description of this species is given below: Piiecinia (lepto) heterogemd^ 
11 . s, P. maculis epiphyllis rotundatis vel rotuiidato angulatis, medio 
piirpureis lutescenti marginatis concavis,* soris teleutosporarum hypo- 
phyllis vel caiilicolis, piilvinatis, prominulis, congregatis, castaneis, mox 
iiudisj teleutosporis continnis vel bicellularibus, ovoideis, oblongis, vel 
ellipsoideis apice et basis rotundatis vel pariim attenuatis, membrana 
levi, luteola ad apicem paulluliim vel non incrassata et pedicello hya- 
ilno teleutospora 3-4-plo longiore, persistente prteditis. Loog. teleutosp. 
30-60/^; lat teleutosp. 20~30/n 

Hab. in Mils et caulibus vivis Althmm rosm^ Malva Iff. Pern- 

vianw, If. nieceensis ad Quito, Mocha, Chiinbo, Guaranda et aliis locis 
iEquatoriie. 

A NEW COTTON BUST IN ECUABOB. 

Cotton, like other cultivated plants, is attacked by different kinds of 
fungi. Atkinson has recently described a new Eaimdaria on Gossypium 
Jierbacetm in Alabama. It is striking that up to this time no Gredinem 
have been observed on the cotton iffant, as the Malvas belonging to 
the same family are attacked by numerous species of rusts. This 
I think justifies the publication of a new Gredo on Gossypium, espe- 
cially as the disease thus caused is very injurions, and the cotton one 
of oiir most important cultivated plants. I discovered the fungus in 
the following manner : On December 10 of the preceding year I took a 
trip from Quito to Guayaqnn to study the fungi and algse of the trop- 
ical region. By December 15 I had arrived at Balsapamba (Province 
of Gos Eios), in the tropical region on the'Eio Crystal, where letopped, 
for a, day.'. The owner of the casa ' ponada,^^ Senor' VasqueZj^took 'me, 
around Ms plantation of coffee, oranges, and pineapples, and in the 
pineapple garden I noticed the diseased cotton plants. Senor V asquez 
had planted here some of the shrub-like Gossypiiim, ordinarily planted 
in the equatorial coast region, and which yields large crops of good 

^ Th© same thing appeal’s in Gymnosporaugiuni. Compare Kieuitz-Gerloff in Bo- 
tanische Zeitang, 1886, p. 389, and Biohards in Bot. Gazette, 1889, No. 9. 
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cotton. But he complained that his plants were diseased and only 
yielded a little cotton. In fact, the bushes with their dead and fallen 
leaves presented a very sorry appearance, and even the leaves that 
were still green w'ere apparently attacked by a disease which showed 
itself in the form of very numerous small spots. I took a few leaves 
with me, believing it was a Splueriacea or S{)liieropsidoa which had 
attacked the green parts of the plant. A few days later, when I arrived 
in Guayaquil, 1 examined the fungus microscopically, and was very 
much surprised when I found, it to be a Uredo. On uiy return to 
Quito I stopped at Balsapamba to collect more of the fungus, but the 
disease had advanced so far that nearly all the leaves had fallen oif 
and were destroyed. The rainy weather at the end of December and 
the beginning of January had apparently favored the growth of the 
fungus very much. 

1 will pass now to a more exact description of the fungus. As has 
been said, it affects all green parts of the plants. On the upper side of 
the leaves it produces small, purplish brown, roundish, or angular spots, 
either scattered or continent in larger spots. The attacked leaves dry 
up and become brown. The sori are at first covered by the ei)idermis, 
and after ward break through on both sides of the loaf, especially on the 
underside. In structure the sori correspond perfectly to the Uredo of 
a Puccinia. The spores are not surrounded by a pseudo peridium, and 
are formed singly on pedicels. They are oval, ovate, or pear-shaped, 
with athin, uniform, shiny, light yellow membrane and colorless con- 
tents. Their length is 24-30/t and their breadth 15-18jU ; club-shaped 
paraphyses are present. The spores germinate in the ordinary manner. 
Whether this disease is limited to Ecuador or distributed elsewhere I 
can not now state. Cotton is now cultivated to a less extent than for- 
merly on the coast and perhaps Uredo gossypH is the cause. Dr. liim- 
bach writes me from Cuenca that a cotton disease is known thereunder 
the name “ Cancha.” The name is also given to the diseases of potato, 
rice, coffee, bananas, etc., so that without the diseased cotton plants 
for examination it is impossible to say what it represents. Description 
as follows: 

0 KEDO oossYPii, n. s.— -U. amphigeni. Maculis parvis purpureobrun- 
neis, sparsis vel couflueutibusj sons prajoertim hypophyllis, flavcscent- 
ibas ; sporis ovoideis, ovalibus,vel pyriformibus; 24-3()/t loagis, 15-18/^ 
latis, membrana ajquali, pallide flavescenti, echinulata, contentu achroo; 
paraphysibus claviformibus immixtis. 

Hab. ad Balsapamba, Prov^ de los Kios JSquatori® in foliis Qossypii 
sp., parasitica (Dec., 1890). 

A NEW DOASSAUSIA ON COTTON. ^ 

In a search to discover the telentosporic form of Credo yoasi/jaii I unex- 
pectedly found a Dodssansia on the cotton leaves. As the fruiting 
bodies of this fungus are not visible to the naked eye, they escaped me 
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before* So far as I am aware no Ustiiagiaem liave been observed on 
Malvace^j and on tills account I think a short description of Domsan- 
will not be without interest. 

The fruiting bodies form minute black points in the leaf substance. 
They appear to originate in the same way as Fisch^ has described for D. 
sagittarim^ (West) Fisch. The ripe spores are oval, elongated, or 
pointed, 21-30/1 long, 12-15/e broad, often somewhat angular and are 
firmly bound together. Their membrane is somewhat thick and of a 
slightly yellowish color, often rather strongly thickened at the corners of 
the spore. The outer cells are somewhat smaller than the spores, with- 
out contents, and with a brown membrane. This species has larger 
spores than any species of Boassausia known up to this time. Below 
is a description of the fungus : 

Boassansia gossypii, n, s, — ^B. soris rotundatis punctiformibus, 
minimis, sparsis, atris sporis arete conjunctis, ovalibus vel oblongis, 
21-30Alongis, 12-15/i latis, episporio levi, dilute luteolo, teguinento com- 
muni e cellulis minoribus, membrana fusca, levi constituto. 

Hah. in foliis Grossypii, spec, ad Balsapamba. Prov. de los Eios, 
iEquatoriae. . 

A HEW PEROHOSPOEA OH GOHOLOBUS FROM: SOUTH CAROEIHA. 

While examining a Lej^topuocinia collected on an Asclepiad at Quito, 
and comparing it with Pueoinia gonoloh% Eav., I found a new Perono- 
spora in considerable quantity on the specimens bearing this fungus (S. 
0. Mellichamp, Herb. Farlow). 

The fungus forms large angular spots bounded by the nerves on the 
lower surface of the leaves. On the upper side they appear yellowish. 
The conidiophores are very slightly swollen at the base, several times 
dichotomously branched, with straight branches pointing obliquely 
upward. The lower part is 8.6-11/^ in diameter. Its membrane is thin 
and colorless. The end branches are straight and conical, 6-9/i long. 
The conidia are roundish, ovate, with a pointed end and light violet gray 
membrane ; their length measures 18-24/:£ and their breadth lfi-21/it, 1 
have not found oospores. The characteristics of the species are as 
.'follows:. ' 

Perohospoea aoHOLOBi, n. 5.— P. conidiophoris arbornm modo 
repetite dichotomis ramulis rectis, membrana achroa, ad basim parum 
infiatis 8.5-11/1 latis; ramulis terminalibus rectis 6-0/1 longis; conidiis 
globoso-ovatis membrana pallide griseola 18-24/t longis, 16-21 latis ; 
oosporis ignotis. 

Hab. in foliis in South Carolina, XJ. S. parasitica. 

Quito, Eguador, 

^C. Piscli, Entwickelnngsgeschicbte von sagittariw (Ber. d. Dentscli. 
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DESGKIPTION OF PLATE X. 

Figs. 1- 5. Fmeviiia lietcrosjmm, B, and C, Tho coiiteiitB am iiofc drawn with 
tlie same iiiagiufyiug i>o\vei\ 

6“21. Pmchiia heierogencaf u. s. 

1“ li. Oiie-colled spores. 

4™ 5. Two-celled spores. 

(L 9 . Two-celled spores, of which 7 and 9 have germinated. 

10 - 13 , OiKvcelicd spores, of which 12 and 13 have germinaiicd, 

14. A oiie-celled spore which has germinated, and the proniycudiiiin divided 

into five cells, 

15. A two-oolled gernuiiated spore ; the xiromyccliuiu has divided into four 

cells. 

16. Sporidia. 

17. A germinated s[>ore whose promycolium has fallen apart into single 

cells. 

18. laolaticd cells of the proniyccliuiu. 

19-21. Spores which have germinated in water and formed a long germ tube. 
Ill Fig. 21 tho germ tube is branched at tho end. 


REVIEWS OF RECENT LITERATURE. 

Beefbli), Osoar. — lTntefstichimge)icms dem Qcmmmd^idriete (hr Myko- 
logie. JX Munster i. W. 1891, pp, VIII* 156, pi. L 

Tins indefatigable German botanist has recently given to the press 
the ninth part of the above work, and by this tiine no doubt has the 
tenth part before the public. These two parts represent 10 years of 
investigation, tlie last four of which have been entirely devoted to 
this work. Owing to the loss of one eye he has been obliged to have 
the constant help of an assistant, whose aid he acknowledges both in 
tlio prospectus and on tlie title page. The assistants in the worJc were 
I)'r. Ifranz von Tavel and Dr. Gustav Lindau. 

Dr. Brefeld feels that with the issue of tiiese two' parts ami the 
plans of three more in hand, he can at least fully daini tliathe haslaid 
the foiindation for a natural system in th.e classification of fiingi— a 
system Avhich hitherto has made- itself painfully conspiciums by its ab- 
sence, and which can not' be too warmly welcomed, or too tlioroiiglily 
studied by 'American mycologists. 

' " Dart IX, consists, of five divisions. The first division is explanatory 
of the, rest. ' The second takes up spermatia and their culture in riutri- 
,ent ' solutions, shows that they. are, capable of germ,lmrti(n',i,',and' hide-' 
pendent development and' hence - are a form of asexual 'reproductiott 
(iistiiigiiished from other spore forms only by their size. 

Division's deals with the asciof Ascomycetesin their relation to ba-' 
sidia' and simpler fruit forms. In this' the author traces; the 'relationship 
between conidia 'and sporangia,'and attempts to, establish tl',iat the former 
iS''only 'a 'variation of the latter. Starting with these two he traces the 
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development of sporangia to asci, and of the conidia through the sim- 
pler basidia forms to the more complex forms involved in the Basidiomy- 
cetes. The transition forms between the Phycomycetes on the one side 
and the Ascomycetes and Basidiomycetes on the other he uses to form 
a new class, the Mesomycetes, and divides it into the two parts Hemi- 
asoi and Hemibasidii. The fourth division is devoted to the former of 
these and treats Ascoidea rubescens, Protomyces pachydermus^ and Thelo- 
holus stercoreus in detail. 

The Ascomycetes are farther divided into theExoasei andCarpoasci, 
and the fifth division takes up four species of the former. The Oarpo- 
asci are treated in part x. 

The prospectus for these two parts also announces the subject matter 
for three more, one of which, the eleventh, is now nearly completed and 
will form a continuatiou of part v on the Ustilaginem, which Brefeld 
ranks with the Hemibasidii. 

Part XII will give his culture methods in detail, and xiii will begin the 
supplement to his earlier researches on the higher fungi.— B. A. South- 

WOBTH. 

Comes, Dr. O. Crittogamia Agraria. Eaples, 1891. Pp. 600, pi. xvii. 

This work, w'hich has just been issued by Dr. Comes, will be of great 
value to American workers, especially as it brings together in conven- 
ient form the latest information on the plant diseases of a number of 
countries where the literature is scattered and hard to obtain. The 
first 15 pages of the book are devoted to a discussion of the effects of. 
soil, air, temperature, etc., on vegetation. This is done, so the author 
states, to render what is said upon parasitic fungi more readily under- 
stood. After discussing the nature of parasitic fungi, polymorphism, 
germination of spores, classification, etc., the diseases of plants caused 
by the Perouosporem are taken up. Under this head a number of well 
known parasites, such as Pkytophthominfestans,PeromsporaparasiUoa, 
Plasmopara mticola, etc,., are discussed. Following this are nearly 400 
pages of observations on a long list of fungous diseases. 

Chapter Xxx, which opens on the 493d page, deals with the bacterial 
diseases of plants. Beginning with pear blight, the author discusses a 
bacterial disease of corn, mulberry, sorghum, potato, onion, hyacinth, 
pelargonium, pine, olive, and grape (stem). The tubercles found on 
legumes also receive considerable attention in this chapter. The vol- 
ume concludes with a chapter on Myxomyeetes and a good index.— -B. 
T. Gallo-way. • 

Mobgenthaleb,. J. Per Falsehe Mehltau, sein Wesen und seine Be- 
Mmpfmg. Ziirich, 1891. Pp. 73, figs. 5. 

German viticulturists have not as yet been obliged to combat the 
black rot fungus; but since 1880, when the downy mildew was first found 
in Switzerland, this latter fungus has gradually forced itself upon their 
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atteBtioiij and "witlilii , the last few years some systematic attempts at 
treatment have been carried on. 

The results of these experiments, as well as cleseripticms of the fiim 
giis, its history, and the history of the use of fungicides in Switzerland, to- 
gether with inodes of treatment and descriptions of spraying pumps^ 
have been combiniMl into a pamphlet of' seventy*tliree pages, wdiicli will 
serve as an excellent handbook for the treatment of downy mildew. In 
this country, where mildew is one of the minor troubles of the grape- 
grower, and is always lield in check by treatments lor black rot, such 
a work would be of comparatively little use; but in a country where 
the question of conquering mildew is of paramount importance. It 
will be of great value to practical vineyardists. The descriptions of 
the iungiis and methods of treatment are especially adapted to those 
who look at the subject from a practical standpoint. A noticeable de- 
fect in the book is the absence of accurate datal The reader is simply 
told that one fungicide gave better results than another, or that much 
or little was saved by its use. A few data as to the weight of the fruit 
and condition of the vines would add much to the value of these state- 
ments. Two fungicides are recommended as best adapted for prevent- 
ing mildew — Bordeaux mixture and another mixture in which soda is 
used instead of lime. Accurate estimates as to the cost of the fungi- 
cides, and directions fdr their preparation are given. Some important 
questions in regard to the latter point were referred to a German chem- 
ist, and a few i)oints in his reimrt arc worthy of special mention. He 
advises that the mixtures should always be prepared cold, and that in 
order to obtain the precipitate in the most finely powdered condition, 
the more concentrated solution should be poured into the dilute one. 
He further advises that the copper solutiou be the concentrated one in 
both mixtures.—®., A. Southwobth. 


INDEX TO NORTH AMERICAN MYCOLOGICAL 'UTERATURE.' 

By David G* Faikceild. 

243. Axderson, F. W. A new Tomes from northern Montana .(witli plata x„i:i). IJot. 

, Gaz., April 18, 1891, p.' li:i. Describes Fomea MUmanm on Mej)tmrdia urgentea. 

244. ' Armstooxo-, L,. H', Smut and, rust fungus. Florida Dis,i>atch,, Fam;n!i,r a,'iicl ' Fndt- 

, Grower, Jacksonville, Fla,,.. May 28, 1891, 'No. 1165, vol. Ill, ,, Ho'.', 22, p. 429 (2 
," 'colam'ns). Gives extracts witlx comments from bullctiHS of Kansas Ex. Sta- 
,■ tion ,1,11 regard tb' prevention- of; smut in cereals.,' (See Nos,.T56,'157,212.) , 

245. Arthur, J. C. , loose smut of oats. Bull, 35, vol. ii, March 30, 1891, Pordue er- ' 

sity, Lafayette, Ind. Ag.-Ex, St,a.,pp. 81-107. 'Dismisses abundance'' of,, dis- 
' ease, recording on, the ' stat'ion farm' a loss-.of, 18 ,per'cont and estimating -tlie 
' loss 'in Indiana in ,.1689' as' equaling.. |797,52C and in 1890 $605,352. Dmwlhm 
: .the liot-water treatment, giving an .experiment. with 12 lots of seed cli|q>ed 
. . . 'in hot water of '7 diffare.nt,' degrees of temperature from F. to 
■ . 'w.hich resulted in' a, decrease of the .amo.unt'of smut in. every case. The tern- 
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245. Arthur, J. C.— Contitmecl. 

perature of tlio -water selected as most adyisaMe in practical treatments is 
135*^ F., ^ith time of immersion of 5 minutes. Shows further that the 
ayerage height of treated seed when full grown is greater than that of un- 
treated, and records experiments upon effect on vitality of seed treated with 
hot water, showing that the treatment up to a certain point hastens germi- 
nation in a very remarhahle degree, and also that no injury is sustained hy 
treated seed when treated as long as 277 days before planting. Experiments 
with copper sulphate show this substance to retard germination and decrease 
the yield, although i;>r eventing the smut. 

246. Atkihsoh, Georgib F. Black rust of cotton. A preliminary note; Bot. Gaz., vol. 

XVI, No. 3, pp. 61-65. 

246«. . Black Bust of Cotton, Bull. 27, Agrl. Ex. Sta., Auburn, Ala., May, 1891, 

pp. 1-16, Attributes disease to attacks of four parasites, CoUetatrlclmm goB- 
syjnij South., Macrosjporium nigricantium, Atkinson (with figs.), Gercosjmm 
gossgpinaj Cooke, a species of A Iternaria and a bacterial organism. Gives his- 
tory and description of the different forms, with notes upon the current theo- 
ries as to the cause of the rust ; the parts most subject to diseases, power of 
the plant to resist fungous parasites, and prospective outline of experiments. 

247. . Some Erysipheae from Carolina and Alabama (with plate and figs. ). Journal 

Elisha Mitchell Scientific Society, 1890, 7th year, part ii (published 1891), 
pp. 61-74, Offers results of the study of material collected in North and South 
Carolina and Alabama as a contribution to the k nowiedge of the Southern 
forms. Puts the matter in convenient shape for collectors and students, 
describing genera and species with hosts plants, as follows : Sjphm'otJieca eas- 
iagneiJjeY.; S. ?«mtt?i,(DC.)Bur.; cowimw^iSjCWallr.) Fr.; E. cicliomoea- 

rum, DC.; E. Unodendri, Schw.; Undimla spiralis, B. & C.; U. 7na&'08pora, l?eok ; 
V.flexuosa, Peck; U. pm'vula, C. & P.; U. poly cliceta, (B. & C.) Masse; Phyl- 
laotinia sujfulta, (Rab. ) Sacc. ; Podosphceru hiimamata, C . & P. ; Microsplmra semi- 
tosta, B. & C. ; M, diffusa, C. & P. ; M. vaccinii, C. & P.; M. eupfiorhm, B. ife 
C. ; M, Van Brmfdam, Ger., which the author, in contradistinction to Burrill, 
separates from K. alni, (DC.) Winter, on account of the difference in ap- 
pendages (with figs.), Microsplmra queroina, (Schw.) Burrill; Af. cahctado- 
Atkinson (M. den8issima,E. & M. Jour. Mycology, vol. i, 1885, p. 101.) 

248. Bbssey, C. E. An important work on the fungi. American Naturalist, Fehruary, 

1881, vol. XXT, No. 290, p. 150. Mentions Ellis & EverharPs new work on 
Pyrenomycetes. (SeeNo.193.) 

249. Bjergaard, J. PBUERSEisr. Prevention of rust in cereals. American Agricnlturist, 

March, 1891, vol. l, No. 3, p. 136. Discusses various methods of treatment 
with hot water for the prevention of Fueomia graminis. Describes it to be pre- 
vented by immersiug the seed grain for a certain time in warm water of a 
certain temperatiire, followed by rapid cooling in cold water. Gives the fol- 
lowing instructions : For prevention of rust in barley : ‘^Immerse the seed, 
barley perfectly in cold water for 4 hours ; let it stand in wet bags in a cool, 
not too drying place for at least 4 hours more before the dipping in warm 
water is to be performed.” Finds 123° P. to be sufficiently high temperature 
for the water to immerse seed grain in. Describes method of dipping as in 
case of smut of cereals. Concludes for oats, wheat, and rye, the grain may 
be dipped without previous soaking and that the temperature of the water 
for oats and wheat must be 133° F., to begin with, and 129° P. at end. Re- 
ports temperature of 126° as proving preventive of the rust. Discusses forms 
of hampers for containing seed. Refers to work of Jensen. 

250. Bolley, H. L. Grain snmtg (with figs.)* Ex. Station, Fargo, 

N. Dak., June, 1891. Brings together work of Arthur, Keller man and 
Swingle, Jensen, and others upon the subject, using figtmes from various 
authors, together with original. Adds much of popular nature to express re- 
sults obtained by various investigators. 
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251. Botz, Oeorge C. Black knot on plums (with plates). Bull. 13, Penn. State A^. 

Ii)x, Sta., October, 1890, p. 34. Instructs orciiurdiats how to eradicate dis- 
eases by usual luetliods of pruning. 

252. Clark, John W. Spraying for codling moth and apple scab IJ’umcludkim dimdri- 

tieMnif (Wall.) FcikL]. Bull. 13, Miss. Ag, Bx. Bta., January, 1891, p. (5. Re- 
ports good results irom use of Bordeaux, mixture in treatment of disease. 

253. Black rot of the grape ILivatadia BidwcUn (Ell.) V. R..] IVuL Gives 
incoiispicuouB results from use of Bordeaux mixture in treatment of tlio dis- 
ease, 

254. — . Experiments with the Bordeaux mixture upon, the grape rot [.Auistudh.f, Hid- 

wclUh (Ell.) V. &. R.]. Bull. 10, Ag. Ex. Sta., Columbia, Mo., April, 1890, 
p. 5. Reports saving of 75 per cent of grape crop by spraying with Bor- 
deaux mixture after rot had appeared. 

255. Cooke, M. C. Additions to Meruiius. Grevillea, J line, 1891, vol. xix No, 92, p. 108, 

Describes Alerulim rmosuSy Berk., in Herb, on Alder from New York, collected 
by J. B. Ellis, No. 586. 

256. Dietel, P. Bemerkungen fiber die auf Saxifragaceen vorkommenden Pucciniaarten. 

Berichte der Deutschen Botanischen Gesellschaft ix. Miir/. 23, 1891, pp. 35-45, 
Taf. III. Gives comparison of species of Pocciiiiaon the Saxlfragacew, with 
numerous references to the North American species, which he decides refer- 
able to P. saxif ragev, Sclileet. ( P. ciirtipeSj Howe) ; P. adoxiv, DC. {P> x^aU 
lido-maoulata^)^. &E.); P. /ieac/i-6m’,(Schw.). Thinks P. j?trmto,Cke., No. 1465 
N. A. P., iucoiTOctly determined, while P. apreta^ Pk. and P, tiardlw, Idv. are 
probably identical witliP. hemherm, (Schw.) and only sliglitly differont from 
P, congregaia, Ell. &. Hark. 

257. Ellis, J. B., and Anderson, F. W. New species of Montana fungi (with ilgs. and 

plate). Bot. Gaz., voi. XVI, No. 2, February 15, 1891, pp. 45-49. Describe 
Lenimm xilmUotouleMH Hdotimi M VoUitella oocMentalkp SxwiideHmH 

nm aari 8 X) 0 rmde 8 j Macrospoidiim pmoimoidcB^jIkAdimm Uatridis, Meidtmi deomUf 
JEeidium chrysopsidU^ Pcslalozzidla Andersoni Ell. & Everlu, as occuiTing in 
Montana ; and (out of place according to title), Phomailicma and 
iiicimmi up on Ilex^ and BotMorella nelmihii on receptacle of NtdmiU'UM ; from 
. Wasliington, D. C, 

258. and Everhart, B. M. Note sur nn- Coprir scleratoide observd h Montana 

(with plate). Revue Mycologiquo, 13 ah:i. Jan. 1891, No. 49, pi'u 18-20, 
Traduit par M. 0. Debeaux du texte Anglaiae. I,)e8cribos CoxnHnm sclemiH 
gemiBj u. s. from Montana arising Iroin a sclorotium, altlKuigh reseinlillug 
Boraewbat C. tulmroHuSf Qnelat, found in Franco (see No. 38). 

259. Fairchild, I), G. A few common orchard diseases, h^iueier and l^arm Herald, 

Denver, Colo. Gives popular exposition of more common diseases, witli well- 
' Imown renuMlieS' for treatment’ of same. 

' 'BiseasesAf the grape -in western Hew York. Paper read, before the an- 
niial meeting of the 'Western New York Horticaltural Society, Rochester, 
January 28-29, 1891. ' Proe. 36th -Ann. Meeting of Western New York Ilort. 
S0O4, 1).' 76^ ' Same in Garden and Forest, voL iv, No. 154, (February ,.4, 1B91, 
'■ p.59. ',. Cultivator and Country Gentleman, Feb, 26, 1891 ,"VoL'LVI, No. - 1987, 
p. 169.^ 'The Vmeyardist,I-^enn'-Yan,'-N. Y,,. April l. and '15,'l8'91, 'vol.,lll,'No8. 
: ( 71 and 72, pp. ;49"0,' 497. . Viok^s- Illustrated '■Monthly ' Magazine, Rochester, 
■N. ' Y., vol. ;14, No. 3, March, 1891, pp, 98-112. 'Discusses 'in a more nr less 
popular , way .,l}he'', diseases ' caused by I^eronoapora 'vitkoldi iB. ;&■ 0.) DBy^j' 

'■ ' Umlmila Bptralu^ B,. & C. ; RidjoaRii,' (Ell.) ■ Y. & R.j Glmoapotinm'. 

/rifo%eww, Berk. ; and^A^pMoeXoma ampeZinttw, DBy.; ' Gives' method of treat* 

, 'ment.of various diseases, andanote uponanew disease in'the region similar 
to the French malady of Mougeot 

261. ■ Fletcher,; Jam,es. ' , Black knot of the grape. Appendix to Report of Mliitster of 
' ■ , Canadian Agricultural Experimental Farm',, Gntario, Canada for 1889 (1899) i 
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261. Fletcher, James— C ontinned. 

Report of Entomologist, p. 87. Kotes occurrence near Port Hope, Ontario, of a 
peculiar cracking of tke bark of tlie grape canes, known among Germans as 
Krebs” or ^^Scborf,” and attributed to freezing of the canes. 

262. Galloway, B. T. Report of the Chief of the Bivision of Fegetahl© Pathology, in Ann. 

Report for 1890, tJ. S. Dept of Agriculture (issued 1891). Treatment of black 
rot of the grape (see No, 196) : Gives results of experiments in Virginia, as 
described in Journal, vol. vi, No, 3, pp. 89-95, Treatment of pear, cherry, and 
strawberry leaf- blight as affecting nursery stock; Reports successful pre- 
vention of pear leaf-bligbt by applications of Bordeaux mixture. Finds 
cherry leaf-blight prevented by either ammoniacal solution of copper car- 
bonate or Bordeaux mixture. Reports successful use of ammoniacal solution 
in preventing strawberry leaf-blight, giving figures of cost of treatment 
Treatment of pear leaf-blight and scab in the orchard: Gives results of 
comparative test of Bordeaux mixture, ammoniacal solution of copper car- 
bonate, copper acetate (verdigris), and copper carbonate in suspension, with 
expense of various treatments. Places fungicides as above in order of effect- 
iveness, and finds three early sprayings equally as effective as six continued 
through the season. Experiments in the treatment of apple scab: Concludes 
that scab can not be wholly prevented in an unffivorable season by use of 
ammoniacal solution, Bean’s sulphur powder, Mixture No. 5 (equal parts of 
ammoniated copper sulphate and carbonate of soda), or copper carbonate 
susi>ended in water. Finds Mixture No. 5 most effective ; early treatment 
before the opening of the flowers extremely important, and midsummer spray- 
ings of doubtful value. Raspberry leaf-blight: Discloses the fact that rasp- 
berry foliage is too delicate to withstand action of Bordeaux mixture oi 
Mixture No. 5 ; that blackberry foliage, while more resistant than raspberry, 
is more susceptible than apple. Experiments in the treatment of potato rot ; 
Reports increase in yield of treated over untreated of 25 to 50 percent. Some 
practical results of the treatment of plant diseases : Gives figures of expense 
of treatments made by practical growers. Fungicides and spraying appa- 
ratus ; Discusses various new fungicides and appar atus. Peach yellows 
investigation: Gives brief summary of work of Dr. E. F, Smith upon the 
subject. The California vine disease: Reviews in brief the work of N. B. 
Pierce, both in the United States and Europe, upon this disease, announcing 
no definite results. Hollyhock anthracnose [OeZlefotrkMm mult'arum, {Jk» • 
Br., Gasp.) South worth], with colored plate: Gives short statement of the 
disease afiecting greenhouse hollyhocks. An thraenose of cotton ( Co??e^otri- 
clmm gossy^Ui South ), with colored plate ; Gives brief account of the disease. 
Ripe rot of grapes and apples ( Glmosjyormm frmtigmmh Berk.), with colored 
plate: Short account of the disease described at length in the Journal, vol 
VVNo.A, PP.164--173. ' . 

263. Goff, E. S. Bordeaux mixture as a preventive of potato rot. Rural New Yorker, 

June 13, 1891, vol. L, No. 2159, p, 453. Gives abstract of report to be pub- 
lished by the Division of Vegetable Pathology upon successful use of Bor- 
deaux as preventive of potato blight. The disease is thought to be different 
from that caused by Phytophtliora m/estas,DBy, audio resemble the bacte- 
rial disease mentioned by Burrill (see No. 188). 

264. Halstejo, B. D, Black rot of the sweet potato (with fig.), Pop. Gardening, April, 

1890, vol. 6, No, 7, p. 128. Gives popular description of 

2 ^ 5 , . The hydrangea blight. Garden and Forest, New York, vol. iv, No. 164, 

Ai>ril 15, 1891, p. 177 Q column). Notes serious abundance of l^hyllosticie 
hydrangea, E. E., in New Jersey. Recommends ammoniacal solution of 
copi>er carbonate as x>reventivo. 
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266« Halsted, B. I). Mildew of sweet alyssum and radisili. Ihul.^ vol. iv, No. 165^ 
April 22, 1891, p. 189 (l^colimm). Notices presence of Feromspora parasUim 
on sweet alyssum spread from radishes in i^reenliouse. 

267. — — », Decay spots upon leaves. Garden and Forest, voL iv, Np. IdiJ, p. SOI, April 

,29, 1.891. Eeinarks Boirytis vulgaris previously nouris'lied on blossoms as 
cuiuae of decayed patches upon many greenhouse plants. 

268, An abundant rust, l/dd., No. 171, vol. iv, June. 9, 1891, p. 2C2. Notices 
abundance of Camm iiitens, Schw. in 1891. 

260, . The forest in one of its relations to the orchard. Forest Leaves, Fliiladel- 

phia, March, 1891, vol. iii, No. 5, pp. 98-70. Notes presence of black knot 
(Plowrighiia 7iiorlma) upon various wild species of Prmim and of Gymmspo- 
rangimi upon wild Jimipcj'uSf recommending the destruction of wild species 
to protect the orchard trees. 

270. , Destroy the black knot of plum and cherry trees‘( with hgs.). An appeal. 

Bull., 78 Ag. Ex. Sta., New Brunswick, N. J., pp. 1-14. Describes disease 
p opulaiiy, with instruction of how it may be prevented and an appeal foir 
cooperation in its eradication. 

271, . Smut fungi (with figs, from No. 53). Cultivator and Country Gentleman, 

Albany, N. Y., June 18, 1891, vol. nvi, No. 2003, p. 491 (2 columns). Gives 
popular account of difterent forms of wheat, oat, and corn smut, and con- 
clusions reached by Brefeld delivered in lecture before Agricultural Society 
of Berlin and translated in Journal of Mycology for 1890. Brings out the 
main conclusions of tlie author in a popular way. 

272, . The black knot of plum and cherry trees (with figs.). American Agricultur- 

ist, vol, L, No. 5, May, 1891, p. 281. Gives popular description of disease 
with recommendation to cut out and destroy all infected portions. 

273. , The soft rot of the sweet potato (with figs.). American Agriculturist, March 
1891, vol. L, No. 3, p. 146 (2 columns). Gives popular account of trouble caused 
by iJteojws aijjfncaws, Bhr., with recommendation for careful haudling and 
digging to avoid spread of the fungus. Recommends storing in warm room 
until all sweating” is over, 

274. - — The theory of fungicidal action. American Agriculturist, New York, June 

1891, vol. L, No. 6, p. 323 (1 column). Discusses philosophy of fungioides 
in popular language. Claims action to be twofold, first by killing fungous 
, spores at forming, and second by killing them as tliey germinate upon the leaf. 

275, Humfheky, J. E. Notes on techniiiue. 11. Bot. Gaz.. vol xvi, No. 3, Mandi 16, 

1891, pp. 71-73. . Gives account of successful use of 1 per cent solution of 
. , .oamic acid in killing ssoosporos preparatory to staining with alcoliolio solu- 
tion of' Hansteirfs rosan ill n- violet. Finds cilia even in /.oospores of Jo/iyla 
^ polyuttdra readily stained by the method. 

27'0,,- — —." The black knot of the plum I PloivrtghUa morhosaf (Schw.) Sacc.], (with' 
plate). ' Eighth Ann, Rep, of Mass. State Ag. 'Ex. Station, Amherst,' Mass., 
1890. Issued January 9, 1891. . Gives report on laboratory invegtigatio'us 
■ ' now in .progress, wi th carefully prepared history of the disease. , , Reports' the 
, malady as strictly American and tlrsf described as of fungous 'Orlfin ''by clO' 
„ Schweinit/ "in '1831. Finds the disease 'distributed.^hroughout'.tfe United 
States, 'but rare in Texas.. "From, sowing- of 'ascospore8..in''aga-r the, author 
has 'sucoeededin bringing /.to ■’■-maturity -the .true 'pynnidial form 'Which had 
'■. ..not previously: been described'. . ■ 'So" far as the. investigations - have gone th'O 
author' 'is 'able', to ■ .connect ’ positively , only "thre-e ihrms, with the Mack' knot 
/the ascospores,- the j>yonidial' form, 'dihering'- from the pyo.nidiai stage -de-- 
. 'scribed by D.r.- Fallow, and the summer or conutlal. stage. Decides the sty lo- 
spo'rus form described by Farlow, as not connected with Pl&wrlghUamorbma^ 

:' ■ ■ and Mis to ind. . the. presence-. 'of- the spermogonial stage of this author, but 
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276. Humphrey, J. E.— Continued. 

observes in a few cases small spore fruits wMch may be identical witli Dr. 
Farlow’s pycnidia. 

277 . . Xli© cucumber mildew IPlastnopara Cubensis, (B. & C.)], (witii plate). 

J&id., pp. 210-212. With history of disease. Gives account of distribution and 
comparison with the only other known Peronospora upon Cumirbitaceae in 
the United States, Plasmopara Australis, (Speg) Swing. Decides both species 
upon the wild star cucumber (Sicyos) and cultivated cucumber are Plasmoparw, 

278. The brown rot of stone fruits. (Monilia fructigem, Pem,) pp, 213- 

216. Keports upon laboratory investigations with the fungus, showing that 
mummified specimens of plums are able to carry over winter the power of re* 
producing abundant conidia. From cultures in agar Concludes Ifowl/m/rMc- 
iigena, Pers., as probably an autonomous fungus and likely to be readily erad- 
icated from orchards by clean culture. Kecommends concerted action in 
removal of infected fruits, 

279 ^. ^ Potato scab, i&id., pp. 216-220. Discusses work of other investigators 

upon the disease, expressing the opinion that the ^^deep” and ‘^ surface’' 
scab are probably not specifically distinct. Thinks the invariable connec- 
tion of the scab with a parasitic fungus has not been proved. Finds the 
conditions which least favor the appearance of the disease afforded by light, 
open, thoroughly drained soil. 

280. . Damping off (with figs.). Ihid., pp. 220-221. Identifies cause of disease 

with presence of Pythium de Baryanum, Hesse, and recommends prompt burn- 
ing of affected plants and removal of infested soil. 

281. . The mildew of spinach [Peronospora effma, (Grev.) Eabh.]. Ibid. Notes 

disastrous presence of fungus in Massachusetts on an allied plant, Cheno- 
podium alhmn. 

282. — . The grape-vine mildew IPlasmopara viticola (B. & C.), Berk & de Toni]. 

lUd., p. 222. Notes occurrence of the species upon Ampelopsis veitclm last 
October at Amherst, Mass. 

283. r-. Potato rot IPhytopMhora infestans, (Mont.) DBy.]. p. 223. Notes 

abundance in Massachusetts. • 

284 . — . The elder mst. (JEcidium sambum, Bchw.). Ibid., p. 223. Notes de- 

structive abundance on cultivated varieties of 

285. — . The rust of hlackherries and raspberries {Cmonia nitens, Schw.). Describes 

the disease popularly. 

28 ( 5 . The hollyhock rust iPmcinia malmcearum, Mont.). lUd., pp. 224-225. 

Gives history of the spread of the disease introduced first from Ghili. 

287 . — — Disease of oats. IMd., p. 225, Notes occurrence in Massachusetts of a 
disease of oats not caused by Uredinece, and connected more or less closely 
with bacteria. Refers to work of Division of Vegetable Fathology upon a 

288* Kellerman, W. A. Note on the distribution and ravages of the hackberry branch 
knot (with plates). Twenty-third Ann. Meeting Kansas’ Academy of Science, 
Vol, XII, 1890 (1891), pp* 101-104. Gives counties of State from which the 
disease has been reported. Thinks it extends west to the limit of forest 
'Vegetation (see No., 62).':,',' 

289. — — . Jensen’s recent experiments. The Industrialist, Manhattan, Kans., vol. 
xVl, No. 35, May 23, 1891 (2 columns). Quotes at length from a letter 
by J. L. Jensen, of Denmark, giving results of treatment; in 1890 of seed 
wheat and oats for smut. Jensen finds the hot-water method and Kuhn’s 
‘ method the only fully satisfactory ones. Quotes Jensen as concluding for 
four varieties treated that there was gained by the hot-water method 1 per 
cent in replacing smutted heads with sound ones, but .8| per cent as an extr.a 

i benefit 5 iierhaps mainly due to the prevention of '‘invisible smut.” Note® 
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289. KellermaHj W. a.— C ontinued. 

(Ififeretice in treatment between Jensen and Kellerman A SwiuglOj consist™ 
iiig ill diil'ereDce in time of immersion in liot water. 

290. — and Savin gm 3,W. T. Hotes on sorgbum smut (with plate). Report 23d Ann. 

Meeting Kansas Academy of Science, vol. xii, 1890, extract (1891), p, 158. 
Give brief account of UsUlago sorgUf (Linh?) Passerini and UstUago ReUimia^ 
Kiilui, Avhich latter is reported for the first time in the United States. 

291. — Additional ©xperiments and observations on oat smut, mad© in 1800. Bull. 

No. 15, Dec., 1890, Agr’l Ex. Sta., Manhattan, Kans. (Issued March 20, 1891.) 
Continue work of previous year upon the subject, giving results of extended 
experiments in the prevention of the disease, including tlie test of 155 treat- 
ineiita of seed previous to planting. Give numerous ohservations as to the 
amount of Bmiit, concluding from a careful estimate that there was in the State 
of Kansas a loss in 1890 of between 6 and 7 per cent through smut. Report 
superiority of Jensen hot-water treatment over all others for the prevention of 
the disease, requiring 15 minutes^ immersion in water at 132^'^ E., but recom- 
tneiid, tentatively, use of potassium sulphide one-half per cent solution, 
in which seed may he immersed 24 hours. Find various other chemicals 
while preventing the smut greatly injure the stand. Announce the dis- 
covery for the first time of a ‘^hidden smut” which, while not apparent 
without tearing away the glumes, destroys the grain completely. Conclude 
seed from clean field will produce a crop free from smut, but if adjoining 
fields are smutty the oats from a clean field will in a few years become 
infected with the disease. 

292. Magnus, F. Reher das Auftreten ©iaes IJromyces auf GlycyrrMza in der alten und in 

der neuen Welt, (mit Tafel xx). Berichte der deutschen botanischen Gesell- 
sehaft. Band vm, Heft 10, pp, 377-384, December 30, 1890. Discusses at 
some length the synonymy of the various species of Uradinm described on 
(xlgmjrfMza gYvmg history of each description. Concludes the American 
species found upon Glgcyrrhka lepidota hj Yations authors and variously 
named, to be identical with that upon GlycyrrUffa glabra, L., of the East. 
Draws the conelusion from the fact that the variation of the species of Gly- 
cyrrhiza has become specific and the parasite remained the same; that IJro* 
mgces ghfeyrrliizm was parasitic upon plants of the genus Glycyrrhiza before 
the separation of North America and Europe in the Tertiary period* 

. glaube daher niolit zu vielvai behaupten’wenn icli sage, dass llromyces ghj- 
mjrrlm(B ein. Parasit ist, den Glycyrrhiza seit den Zeiton bewohnt, da Norfia» 
inarika, und Enropa noch ein einbeitlicbos FlorongeMet blldeten.” Gives 
preference to name Uromyccs ghjcyrrMm, (Rabh.) Magnus, with thefollow- 
' ' Ihminm-glycynMzm, Rabh., in Klotech, Kerb, mycologl- 

cum, No. 1396- Urcih legmiinosarum, (Lk. ) form glyoyrrhism, Rablu, in Flora, 

, 1850, p. 626. Ufornym appmidiculata, (Pers.) Rabh,, in Isis, 1B70, Heft iv, 
No. 18* Camna {Ureio) glmimnmi, Sorokin; in Materialicn stir'" Flora 

Mittelasiens (Bull; dor Naturforschenden GeseUschaft in Moskau, 1884, 
myeeB irifoUi, (Alb. und Schwein.) Wint., in Ell. Everhart, H.' A, F*vl876. 

' 'JJromyBm genUtaAinctonw, (Pers.) Wint., 1887, in Acta Horti. Petoprolitani, 
vol, X, p. 262. . ' 

'. '■293, ' Masseat,' W. F. ' 'Clover and cotton 'rust. ' American Agriculturist, "March, 1891, 
vol. L, No. 3, p, 144,,,(i column). ■ Upholds as plausible the theory of practical 
farmers that cotton rust spreads from clover fields lying adjacent to 'cotton 
.fields. ' , ; *' , ^ ■ .' ■ 

'294. MA'TNakd, S. T. FtmgouE pests. ''BnlL 13, 'M'aas.TIatch. Ex. Sta., 'A.prib '1891, pp. 

"■.■..■■■■S-IO, Gives names of various fungi 'causing diseases of orchard, witlifchmuhe 
'for fungicides and ontline of treatment''bf the same. 

.295. McCa'IWIiya^Gisiu'U:,). ^ Copper salts a possible ; source of daiig.er, . .Agrle'iiltural 
Beience,''voI.. V, No. 6, June, 1891, La Fayette, Ind., pp, 156-458. Gives Huni- 
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295. McCarthy^ Gerali>— G ontinnea. 

tlie Gerttiaii Association at Bremen, sliowiiig the poisonous effects of copper 
sulphate. The investigator finds the dry substance of plants grown in soil 
impregnated with copper sulphate to decrease in proportion to the quantity 
of that salt present. Expresses the opinion that the formnhe for the Bordeaux 
mixture may bo modified, greatly lessening the amount of coppetj and refers 
to work done at St. Michel Experiment Station and to experiments per- 
formed by Q uantin, Mason, and others. Reports Bordeaux mixture containing 
one-fourth to one-eighth the usual amount of copper as giving results equiva- 
lent to the regular formula. 

296. Morgan, A, P. North American fungi. Fourth paper. Read January 6, 1891 

(with plates). The Gastromycetes. The Journal of the Cincinnati Society 
of Natural History, Cincinnati, Ohio, vol. xiv. No, 1, Apr., 1891, pp. 5-21 
(a continuation from vol. xn, p. 172, of same journal). Treats of the North 
American species of LycoperdoUy Tourn., giving generic and specific descrip- 
tions, with notes upon distribution. Describes as new X. PecUi, Morg. ; X. 
elegmSf Morg.; X. muscorum, Morg., and gives careful descriptions of 28 other 
species with frequent figures. Monographic and of great value to mycolo- 
gists in the study of this genus. 

297. Moseley, Henry C. The chinch bug cholera. Farmers^ Review, Chicago, 111., 

June 3, 1891, vol. xxii, No. 22, p. 255 (1 column). Notes appearance in 
Illinois of a mold upon chinch bugs and refers to work of Professor Snow on 
the subject (see 103). 

298. Phillips, W. Omitted Discomycetes. Grevillea, June, vol. xix, No. 92, p. 106. 

Describes EeloHmi auranMacumj Cke,jOn underside of decayed leaves. IT. S,, 
J. B. Ellis, No. 75. Laclmella alhopileata, Cke., var. subaurata, Ellis, on both 
sides of leaves of Clethra alnifoUa, from J. B. Ellis, Newfield, N. J., U. S. 

299. Pearson, A. W. Experiments in treatment of the diseases of plants. Gard. and 

Forest, New York, vol. iv, No. 154, Feb. 4, 1891, p. 52. Gives, in brief, re- 
sults of experiments with copper mixtures. Concludes copper acetate (2| 
pounds in 25 gallons of water) as good as Bordeaux mixture for potato 
blight; iron sulphate ineffectual in treatment of grape diseases. Gives 
the formula for the mixture of copper carbonate and glue as effective against 
vine diseases (1 pound copper carbonate, 3 ounces glue, 25 gallons water). 
Reports failure to control Anthracnose with the copper mixtures. 

300. Prentiss, A. N. History of the current progress of the economic study of plant 

diseases. Proc. Western New York Hort. Soc,, 36th Ann. Meeting, Janhary 
28-29, 1891, Rochester, N. Y., pp. 18-21. Garden and Forest, Febrnary 11, 1891, 
vol. IV, No. 155, p. 71, Outlines history of the study in this country, men- 
tioning the work of Engelmann,Farlow, Burrill, Peck, Arthur, and others, 

calling attention to the work of the Department of Agriculture and of the 
Experiment" Stations. 

301. Scribner, F. L. Fungous diseases of the grape and other plants (with numer- 

ous figures), 12mo, 134 pp., J. T. Lovett Co., Little Silver, N. J., 1890 
(issued in 1891). The author describes in clear, popular style the various 
diseases of plants. Gives special attention (92 pages) to the diseases of the 
grape, The work is especially adapted for the use of vineyardists and frnit“ 
growers and fills a want which is rapidly growing. After a short introduc- 
tory of what fungi are, the second and third chapters are devoted to black rot 
of grapes and its treatment. The general characteristics of the malady fol- 
lowed by a description of the parasitic fungus are given, together with an ac- 
count of experiments made in its treatment. Chapter iv describes bitter rot 
(Greeneria fiiUginea) and white rot (Comothyrlmi diplodiella), with sugges- 
tions for treatment as in black rot. Chapter v treats of brown rot (Fero- 
nospm'a mticola). Chapter vr, powdery mildew {Uminula mtipeUpaidk). 
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301. SCEIBNEK, F» L.—Contiiiiied. 

Chapter viij grape leaf blight (Cladospormm mtieolmi). Chapter viii, root 
rot of tlio vine ( J,«/ancifs melleiis and Dematophora necMrix)^ with fignrea from 
Millardet, Ilartig, and Viala. Recommends immediate removal of attacked 
vines, thorough drainage and cleaning of ground of all vegetation 'for sev- 
eral years, and trenching about affected area for prevention of spread of dis- 
ease. Chapter ix, A.iithracnose and birds^-eye rot (SphaceU^na ampelimm). 
Recommends early washing of canes with 50 per cent soluti on of iron sul- 
phate or 10 per cent solution of copper sulphate and dusting of vines with 
sulphur and powdered lime if disease appears during the growing season. 
Chapter x, dotted or speckled Anthracnose of the vine. Chapter xi, black 
rot of the apple {Macrophonia malorum). Chapter xii, apple rust and cedar 
supples (Gy mnosp or an gium maoropus). Recommends removal of cedar trees 
near orchard, planting of resistant varieties, and spraying with Bordeaux as 
soon as leaves start. Chapter xiii, apple scab {Fiisieladiim dendritieum). 
Gives course of treatment, recommending early spring washing with simple 
solution of copper sulphate (1 pound to 10 gallons of water), together with 
three early sprayings wdth the ammoniacal solution or modifi ed eaii cdlesta. 
Chapter xiv, pear scab (Fimcladimn deudrUictm), Considered by the 
author as only a form of this species and not specifically distinct. Chapter 
XV, the Entomosporium of the pear and quince (Fniomosporium maculatum)* 
Recommends winter treatment with copper 8ulj)hate and treatments during 
the growing season with Bordeaux mixture. Chapter xvi, rot or the 

Monilia of fruit {Monilia fruotigena). Recommends clean culture and a 
trial of the amuioniaeal solution of copper carbonate as preventive. Chapter 
XVII, black knot of the plum and cherry. Recommends usual method of 
removal of infected parts and disinfection with Bordeaux mb tux’c. Thinks 
disease a fit subject for legislation. Chapter xviii, leaf-spot disease of the 
plum and cherry cemsiwa). Ghai> ter xix, powdery miklew of the 

cherry (Fodosphcera oxijaoanUm). Recommends use of flowers of sulphur 
and potassium sulphide (| ounce per gallon of water) . Chapter xx, peach 
leaf curl {Tapkrina deformans). Chapter xxi, the fungus of the raspberry 
Anthracnose. Recommends winter wash for canes 50 per cent solution of 
iron sulphate and aj>piications of sulphur and powdered lime in equal parts. 

Z02. . Powders for combating the fungous or cryptogamic diseases of plants. Rural 

New Yorker, June 13, 1801, voL x, No. 2159, p. 453. Discusses various pow- 
ders used as fungicides, recommending two for further trial, viz, sulphatine 
and sulpho-steatifce. Refers to Circular 5 of Division of Vegetable Pathology, 
U, S. Dept, of Agr. ■ , , 

303. . Leaf-spot of the India-rubber tree {LeptoatromeUa elmika, Ellis &. Scrib- 

ner) wdfch figs. Orchard and Carden, Little Silver, N. J., January, 1801, 
vol. xiii, No. 1, j), 6. Ascribes cause of the disease of Emw elastka to a new 
species of described hy Ellis & Scrihner. 

304. — , Leaf-Spot of screw palm {Fhy mlospor a pandmiif Film &/ Scribner) with 

figs. Orchard and Garden, Little Silver, N. J., January, 1891, voL xiii, 
No. 1, p. 6. Describes the disease common upon leaves of screw palm found 
at Knoxville, Tenn., as caused hj a> new apmim oi FJiysalospora described 
elsewhere. - 

305 . pinuj leaf of shot-hole fungus (with figs.). Canadian Horticulturist, 
Grimsby, Ontario, November, 1890, vol, xiix, No. 11, pp. 315-316. Reproduc- 
tion of article in Orchard and Garden, giving short account of the disease. 

306. Mack knot of the plum and cherry (with plate). Bull. Tenn; Agr. Ex. 
Sta., vol. IV, No. 1, January, 1891, pp. 26-28, Knoxville, Tenn. Describes 

. , disease and shows necessity of concerted action in stamping' out the parasite. 

' 307. '/Smith, ;'K iuviX ; Peach yellows.' ' 'Synopsis 'of "an "address at Easton, Md,, Jan- 

'iiary'' 22, 1891.. Reprint from ■ Proceedings of ■ Peninsula' Horfc.; S'oc.s':p'. 
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307. Smith, Erwin F.—Coritiiixied. 

'Gives figures sliowing great increase of the disease in ten representative 
orchards in the upper part of Delaware and Chesapeake peninsula from 
1887 to 1890. Reports results of inoculation experiments by budding healthy 
trees with diseased buds, showing the contagious nature of the malady. 
(These results are to be published in Bulletin No. 1 of the Division.) An- 
swers numerous inquiries in regard to the eradication of the disease, deciding 
that concerted action in the matter of removal of diseased material is the 
best means known for the prevention of spread of the malady. States that 
fertilizers have been of no advantage whatever in experiments of the past 
three years. 

308. SOUTHWORTH, Effie A. A new hollyhock disease (with fig. copied). Popular 

Gardening, December, 1890, vol. vi, No. 3, pp. 56-57. Reprint of figures and 
abstract of article in Journal of Mycology, vol. vi, No. 3. 

309. Swingle, W. T. First addition to the list of Kansas Feronosporacese. Extract from 

Trans. S2d and 23d Ann. Meetings, Kansas Acad. Sci., vol. xii, Topeka, Kans., 
pp. 129-134 (March 30, 1891). Gives corrections and additions to original 
list (see This Journal, vol. 6, No. 1, p. 41), reporting Jcwidu tuhermlata as 
new host in the State for Cystopus amaranti, (S.) Berkeley, Bidem elirysanthe- 
moideSf Mich, as new host for Flasmopam MalstedU, (Farlow) Berlese and De 
Toni., and Feronospora edlotlieca^ DBy. as a species new to the State, growing 
on Qalium aparhie. Notes ability of Feronosjwra euphorhm to withstand 
drought and habit of Feronoaporaceos in general to confine their attacks in 
dry weather to their commoner host plants. Reports from State, including 
this additional list, 33 species on 71 difierent hosts. 

310. Thaxter, Roland. The Connecticut species of Oymnosporangium (Cedar Apples). 

Bull. No. 107, Conn. Ag. Exp. Sta., New Haven, Conn. (Distributed April 
15, 1891.) Reports seven distinct species for the State, two upon Cupressus 
thyoideSfOm on Juniperua oowiwwwis, three upon J, Virginiana^ and one upon 
both commwm's and fJ. Records successful establishraent of con- 

nection of Gywnospomnyiim with its proper rust in all cases but that of &. 

and describes as now species discovered by cultures Gymwosporaw^fwm 
nidus-avis, Thaxter on Juniperiis Virginmia, with EwsteUa stage upon Cydo- 
wia (quince) and AmeZujicliier Canadensis, 

311. The potato scab (with i>late). Report of Mycologist in 14th Ann. Rep. 

Conn. Ag. Ex* Sta., 1890 (1891), pp. 3-17. Discusses fully the various the- 
ories proposed to account for the disease, deciding BruncharsFs 
specially distinct from American scab. Gives general characteristics of the 
disease, with account of the invariable presence w'hen properly examined of 
an extremely minute fungus, resembling, with excexition of its true branch- 
ing fructifieation, some of the polymorphic bacteria. Records the entirely 
sucoessful cultivation of the fungus upon various media and the life history 
as far as understood. Describes most striking series of successful inocula- 
tions of healthy tubers wR^ pure cultures and with the fungus freshly 
removed from diseased potatoes. Inclines to the opini on that there are two 
species of scab, which may explain ditferences in results obtained by Mr. Bol- 
Icy and the author (see Nos, 120-121). 

312. . Diseases of tomatoes. J6iU,p.l7. BeiwrtB FhytopMJiora inf esfans, DBy, 

Cladosporium fulvum^ Macrosporium tomato, Qke.jH^ndFmarium lycopersicij 

Sacc., as causing damage in the State of Connecticut. 

313. , Fungous diseases of tomato worms, Ihid,, p. 18. Notes presence for the 

first time observed, of species of Empusa upon larva of the S2)Mngida; and the 
occiirreiiGO of Empusa grylU, form auXiodB, on PhlegethonUus Carolina and P« 

314 ,... , Fungous diseases of grape-leaf hopper and cabbage worms. p. 19. Re- 

ports species of Empusa upon grape-leaf hoppers {Tettigonia vitis) as also llv- 
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314. Thaxter, RoLAND—Coiitiniied. 

ing upon tlie cabbage worm {Fieris ra^w). Grives results of simple expeii- 
. , ment winch showed the identity of the two diseases as being caused by the 
same species of Emm'Sa. 

315. . Peronospoia OH cucumhexs. (P. CuhensiSj B. & C.) Ihid.^ Reports 

occurrence at South Manchester, Conn. 

310. , MiMew of Lima beans. ■ IUd,j p. 19. Reports extension ol Fhy topMkom 

pliaaeoU^ Thax., from Hew Haven to Hartford and west to Norwalk. Hoes 
not find it outside of State. 

317. . aust of pears. Ibid., p.20. Shows presence of llmteliu stage of Gymno- 

sporangium glohosum upon pears of the Japanese strain. 

31g, Mildew of buckwheat. lUd,,]}, 20. ’RopovtsBamidaria rufo-maGiilmis on 

buckwheat. 

319. . Rye rust and smut. {Fuccinia rubigo-vera^ (DC.) Wint, and Urocgstw 

occttRft, Rabh.) Reports as unusually abundant. 

320. — ^ . Some results from the application of fungicides. (Leaf spot of quince, with 

jiliiitOt M^itomosjyoritm ynaculatuM). ibid., i>p. 21,22. Reports successful use 
of Bordeaux mixture and ammoniacal solution of copper carbonate against 
disease, with preference for the Bordeaux. 

321. . Black rot of grapes. Records success in treatment of disease with Bor- 

deaux and copper earhonate in ammonia. 

322. . Leaf spot of plums and cherries causing defoliation, Ibid., p. 24. Records 

successful use of Bordeaux mixture in prevention of the disease, trees sprayed 
holding their leaves intact, while those unsprayed dropped their loaves in 
July. 

323. . Potato blight. Ibid., p. 24. Reports successful checking of disease by 

the use of Bordeaux, giving comparison of 3| bushels per row as compared 
with 6 bushels sprayed. Only 5 rows were treated. 

324. — — Strawberry rust. Jbid., p. 24, Records negative experiment with fungi- 

cides in its prevention. 

325. Ftirther experiments on the *‘smut of onion.” Continues last yearns experi- 
ments and reports the flowers of sulphur sown with the seed as giving results 
in the ratio of 5 to 1. In a large experiment finds sulphide of calcium, iim- 
riate of potash, muriate of lime, and hyposulphite of sodium of little vaJuo, 
while sulphide of potassium and flowers of sulphur gave moderate results. 
Finds from greenhouse cultures that the first leaves of seedlings are suscep- 
tible to infection by germinating smut spores w^hile being pushed through the 
ground. 

326. — . Fungicides and their application (with fig.). lUd., pp. 26-35. Discusses 

methods of api>lication, pumps, hose, nozzles, descrihing a convenient pump 
to be used with a coi>pertauk shaped like a washboiler, (Hves formulas of 
Bordeaux, copper carbonate, ammoniacal copper carbonate and ammonia- 
copper solutions made by mixing copper sulphate and ammonium carbonate 
together in proportions of i pound of copper sulphate to 1 pound ammonium 
' ' ' ' ■ carbonate. ■' 

327. Weed, C. M. Preventing downy mildew or brown rot of grapes (with figs.). Bull. 

Ohio Ag. Ex. Sta., vol. lu, Ho. 10, November, 1890 (iBSued 1891). Columbus, 
Ohio. Reports results of experiments in Ohio with these diseases, showing 
Xmnounced snccess with eau celeste and total failure with iron sulphate 
(copperas). Concludes eau celeste superior as preventive to ammoniacal 
carbonate. ; • ' 

'328. W'OO'D WORTH, C. W. Botanical notes. "Second Ann. Rept. Ark.' Ag. Ex. Sta., 1889 
.(published 1890), pp. 191-193., Describes in a popular way,' giving remedies,' 
pear blight, grape mildew,' black rot,: of, "the grape, and sorghum blight. 
Claims to have discovered BaoiUus sorghi, BuiTill, while studying unde'r Pro* 
fessor BurrilL Gives formulas for fungicides, ^ 
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329. Yeomans, W, H. Bean rust and otlier fungous diseases. Popular Gardening, 

November, 1890, yoI. 6 , No, 2,p. 27 (|- column). Popular description of dis- 
eases. 

330. Zabriskie, J. L. The fungus Pestalozzia insidens, n. s. (with plate). Journal N. 

Y. Mic. Soo., July, 1891, vol. vii, No. 3, pp. 101-102. , Describes the species as 
new on bark of living trees of UJmus Americana, Collected near Baltimore, 
Md, 
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ANNOUNCEMENT. 

Wifcli tlie present nninber of tlie Joitenal tliere is a new departure 
in relation to tlie Index to Literature. Heretofor{3 it lias been confined 
to American piil)]i(*atioiis, but in this and subsequent minibers tlie scope 
will be enlarged to include foreign papers. Tlie arrangement also will 
liereafter be di ftei*entj instead of being strictly alpliabetical tlie papers 
will be aiTanged aiMiording to subjects. This will render it easier to look 
up any special subject, and it is believed will inake the Index more 
valuable. Tlie papers will be noticed by difierent meinliers of the divi- 
sional force, and initials ajipended to eacli review will indicate tbe re- 
sponsibility for tlie 

Tlie Index is designed especially to aid Experiment Station workers 
and otliers in tliis country wbo do not liave access to tbe more impor- 
tant literature oii' plant diseases' and allied subjects. ' In order to. make., 

, the .Iiidex xnore valuable, especially. as' regards... accessibility, .it rs;" sug- 
."gested that .the various .items be: cut. out,. pasted' on'. cards,. and. then 
"■arranged, xdphabetically according- to authors and 'subjecis. For this 
puiqxKse Ace nse. the Library ''Associatioifs..; stand.ard cards, ,No.,32,5,b'y 
12 J (‘entinuders. By adojiting thivS inetbod, new cards may be inserted 
at any time, tlins. inakiBg it possible'- to kee'x> all of one autlioFs' writings,,' 
toget-hex?,,or'all that has beexi; written on any one subject., Thosedesir- ', 
ihg to adojit this plan can obtain extra copies of the Index by writing 
for them. 

In order that we may make the Index as complete as possible, it is 
earnestly requested that authors everywhere forward to the Divi- 
sion of Vegetable Pathology their publications relating to plant diseases 
as soon as tlu^y are issued. These will be ke])t oii file in the ilivivsional 
library for convenient reference. 



A DISEASE OF ALMOND TREES. 


Newton K. Piep.ce. 
nniitpft xi~Nir.) 

Diiriiig tlie early part of Aiigne^t, ISOl, while engaged in work on the 
vine disease of soiithcrii C/alifoiTiia^ tlie W'riter obserATd a. nninber of 
ahii«)nd trees east of tlie village of Orange, Oi‘aj:ige Oonnty, sevei'cdy 
affi}eted by a ifingns inlesting the leaves. Tins pa.rasite is Girtmxm'a 
ekeumMimi, Saee., a form also oeenrring on the wild 

blat^k elierry of the East. 

Tlie 'affected trees observed were large «a,nd old, bnt, according to Mr. 
Moore, theiiiaiia-gerof the phn:‘e, were iiiifniitfuL The leaves' w'ere ridd,led 
by the ftingns. Several trees liad lost inovSt of their foliage, wliich 
thickly carpeted the ground. Owing to the perforations of tlie parasite 
most of the .fallen leaves looked like strainers. It seemed proliable 
that they had falleii earlier than they would had tlie fungus not been 
present, but owing to the* lack of previous obseryations I could not 
then sxieak positively. The observations' of - Mr. Elhrood Coo])er given 
belo'w- conffrm this opiim^ 

After these observations many others were made throughont the re- 
gion. Scattered trees were, seen in' many orchards, and all were more 
or less affected. .Later in August I visteci Florence, ' Los Angeles 
Oouiity, and there observed the same effects, but less seriously devel- 
oped, III the latter part of the same month I conversed with Mr. L. 
Thurston^ at Santa Ana.., in relation to tliis disease. The Thurston 
,l>lac6 has one of the most prolitable almond groves of Orange C.kuinty, 
and is near Arch' Beach. At the close of Beptember, M'r. Tiuirston 
wrote 'an account'of . the diseas'c in Ids orchard, sayingvthat the leaves 
reinaining oii the trees, were 'seriously -.affected, while, those-, already 
fallen, coiiiprising most of the foliage, were completely riddled by the 
para site. Mr. Bllwood Ooop'er,. ' State. ' horticultural cmiiimissioB6-,r,.;-. .Wd'io 
lias large almond interests near Santa Barbara, ' Dab, writes as-'.fbllo.ws, 
respecting the disease 

..Tlie Uis(‘ase liero han l)(X'n .very, had' fo'i; several- years ; I can not recall its 'tot -ap-, 
pe«"!raiUHMni lay place. 1 have ovei’ 10,000 trees. They generally cast tlua'r leaves 
in June ami July, ^le first appearance o.f the disease is a yellowish brown s]>ot on 
the leaf. * Very soon the ronud piece falls out and the leaf falls from the 

tree. Boinetinies there, are a inunher of such spots in each leaf. [This is nearly 
always tTite,] It causes the leaves tofail too soon and hefort* the woody portion has 
been perfected, ami hen<*e an insignificant ero]> the coining yiair. The blight <loeH 
not seem to g«d,<. .any w(»rse, ,"hiit .it is- had enouglrto great, loss in ero]>s. 
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It is evident tliat Cereospora eircumscma^ Saco., lias developed to a 
very injurious extent in California, esx)ecialiyiii the coast region, The 
coast counties will always be apt to, suffer most from its, action because 
of tlie frequent fogs and the greater general humidity of the atmos- 
phere. Aliiioinl leaves tfom St. Helena, Siiisun, and Acampo, OaL, 
tail to reveal the presence of 0. eircHirmehmi. Some hole” 

fungus, however, is injurious at Siiisnii. 

SOMK OF THE STOCKS AFFFiOTEB. 

According to Mr. J. B, Ellis, t/. circimueism has been found on the 
peach in Florida by Mr. Calkins. The form affecting the almond and 
that on thepeaclqas found in California, are doubtfully distinct. Peach 
trees grown in close proximity to affected almond stocks may produce 
fruit considerably marked by this fungus. On one peach many conidia 
Avere found. There is evidence that this form does not readily mature 
spores on the peach, althoiigli many i)omts of infection may be present. 
Thirty-six such points were seen on one stunted peach an inch in di- 
ameter. The fungus produces on the fruit a black, circular, depressed 
spot, which injures its appearance, although the decay does not extend 
inward more tlian one-eighth of an inch. All parts may be affected 
and the spots somewhat resemble those produced on the same fruit by 
The leaves of peach trees are likewise considerably af- 
fected hy Oer(mpora. The trees affected are only those situated so 
near diseased almonds that infection may occur by spores falling or 
blowing from them. On a portion of one peach tree thus situated the 
leaves near the almond were nearly destroyed. (Plate xi, Pig. 1.) 
Peach trees in otlier portions of the orchard, even those growing within 
40 feet of the aff ected almonds, were virtually free from the disease. 
Leaves from peach grafts on almond stocks growing at Arch Beach 
showed tlie characteristic spots, although the (mnidiaA)f 
could not be found on the material received. These facts indicate that 
some iinmediate source of infection extraneous to the peach tree itself 
iniist be present before tlie tree will suffer from the disease. This is 
■',e3«:plamed,by .the habitS'Of.'the.;fungus.'on. peach leaves. . While these' 
vleaves obtained near,^afi^cted -almond .stocks- are often thickly infested, ' - 
a single' l,eaf ',,-sometim,es,' sho'wing .forty or 'fifty characteristics points'-'of, 
infetdion, there are rarely more than two or three of these which bear 
conidia. They are mostly sterile on both surfaces of the leaf. The 
Xiarasite penetrates and lives within the peaidi leaf, iirodiicung its usual 
effects, yet apparently fails to find the iwoper food supply or other con- 
ditions required for reproduction. The fact that th e peach tree is usually 
infected from the almond is opposed to the view that the Cercospom 
found on the former is distinct from that occurring on the latter in Cali- 
fornia. Peach twigs are in rare instances infested by this fungus. 
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Tliere is evidence that prune lea-ves are aitec'ted wlieii the prune is 
grafted to aliiu aid stock. .N'eetariiie leaves are a.Lso Iviio wii to 1)6 attacked 
by (Jermspora circumHtissa. Leiives from two-year‘*o1d nectarine grafts 
on diseased alnionds grown on tlie place of Mr.Tlinrstoinwere infested. 

G-ENEIIA.L AND SPECIAL EEFECTS <')E THE PITN(HJS. 

On tlie almond tree tlie etfects of this parasite appear on the new and 
old woodj the leaves, and the nut huskvS. The most important direct 
efteets are on tlie leaves. The indirect action of tlie parasite is due to 
this injury of the foliage. When the foliage is seriously aifected it falls 
prematurely, leaving the new Avood partially ripened or iminatiire. 
Where soil (ionditions will admit, a new terminal growth follows the 
defoliation. This may be compared to the renewal of peach, foliage on 
trees denuded by the cmi-leaf ” fungus, Taphrlna def()rmam^ Tul., 
though the recovery and reclothing of the almond is less complete. 
Where the soil conditions are unfavorable and moisture is deficient tliis 
secondary growth does not result. On the (iontrary the iffimatiire ter- 
ininal wood becomes more or less dried and dead. Tlie following sea- 
son many shoots may be broken with the thumb and finger. As tlie 
almond usually sheds its foliage early in the season and before the .mits 
liave fallen, leaving the tree mostly denuded during the latter iiortion 
of the summer, any liastening of the defoliation subjects the immature 
wood to extremes of dryness and heat. In this respect there is a con- 
trast between tlie sitiiation of the denuded almond tree and that of the 
peach ti’ee <iefoliated tlirongh the action of the leaf rust, FuGemiaprtmi - 
spimsmj P. In the latter case the leaves fall late tii the season, after 
the extremes of drought and heat are moderated and the wmod is less 
apt to become dry. The new foliage of the almond becomes infested 
like the spring foliage, but it is fresliei* and healthier than the latter at, 
its fall.; This arises . largely from the recent pushing of tlie growth.' 
■rather than tl'iroiigli any diminution hi the viriilern^e of tln^. disea,.se. 

' "■■ The trees and eai’th are covered by .millions of s])(,)res (*apal)le of ger- 
■ininatiiig within .a lew. liours if jilaced under pro|)cr‘ (.*()ndit,ions of moist- 
lire. The; liuinidity of spring, is - favorable' to germi.nation, while the 
spores are more numerous in the fall. Infested spots on the twigs ai'o/ 
represented on Plate xi, Figs. 2 and 3. Fig. 2 is of natural size and 
represents new wood, while Fig. 3 is of old wood enlarged 2^ diameters. 
Ill the former are shown nine points of infection in a little more than 2 
imhes. The tissue here involved is sliariily dehned at the margin ; 
and this is in general characteristic. The circular portion of the (Hirti- 
eal tissue ol'ten :fa]]s out, leaving scars or pits in. or through the hark of 
the twig. In other casenS the dead tissue clings to the twig by the (mui- 
ter of its inner surface, while the margin has warped outward, giving 
the ])iece the form of a watch crystal $,ttached by its convex surface* 
A lather exceptional case is shown in Fig. 3. This view is suflicieutly 
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large to sliow tlie form of the aftected disk 'with its (‘.eiitral sjiore clus- 
ters, The fact of special interest here, however, is that the tissue of 
the braiicli is 'altered to a considerable distance from the disk of infec- 
tion. This is sliOAvn by the darkened outer side of the twi|>\ It is the 
under and more protected portion of the brandies which becomes most 
thidvly infested ],)y the parasite. A branch one foot long and three- 
eightlis of a, 11 iiicii in diameter bore twenty points of infection on the 
upper one-third, while 1.04 such infections were on the lower two-thirds. 
Tliis condition is common, and it bears on the application of sprays for 
prevention. The protection from the heat of the siiii on the under sur- 
face of limbs gives better conditions for germination and growtli and 
l>robabIy accounts for the greater number of infections there. 

Transverse sections sliow that the x^^ii’asite soinetiines kills the 
tissue of the brandi as far inward as the cambiuin zone aiid xylenibiim 
dies. Figure 4 of Plate xi represents siicli a section iiiagniiied lb diam- 
eters. Tlie cortical parenchyma is mostly affected, but at the center of 
the affected spot the parasite has destroyed the phlodn and canibium 
tissues, even penetrating slightly into the xylein rays. The fruiting 
liodies of tlie fungus are indicated at the margin of the section near the 
center of the infested s^iot. It can not be doubted that twigs infested 
in this inaiiner at Inindreds of x>laces are much injured. 

The direcit action of C. eireumsGissa on tlie nut is of little or no im|)or- 
tance. It can not xienetrate the kernel, and it is only found on the 
hnsk, where the cliaracteristic circular spots occur. 

Tlieleaf of the almond ivS the most generally attacked and most seriously 
affucted portion of the tree. lu the young and tender leaf, when viewed 
by transmitted light, the recently infected tivssiie shows a yellowish sx>ot 
varying in size according to the state of advancement. This sx>^>fc 
sents at this time a dark center. By retlected light the center apx>ears 
liglit and the margin dark. Later the sclerotia or tubercular parts of 
tlie i angiis develop, mostly within the limits of the central area, though 
not confined, to,, tills portion, and -When the fesdcles of„,conidia,:4iave 
arisen froin them tliere is a blackish x>oint within the light center. 
‘Viewed as an opaque olxiect tinder a; low power these spore clusters' are' 
of ui, daii'k,' 'olive-grem.i (M',dor. ■ When- the conidia have ari,sen the infected 
'tissue 'uften assumes 'quite a dark color about its .margin, 'whidi is' us.u-' 
ally, well de.iiiuMl and nearly, circular. ■■ -Under the action of the xiarasite ■■ 
the, .affected x>ieee soon .dries sufficiently 'to, shrink both in thickn,es.sand' 
breadth. The shrinkage in breadth causes its rupture fi’cmi tlie sur- 
rounding and more or less healthy tissue. It soon becomes entirely ex- 
cised and falls to the ground. The opening left is boiuided by partially 
dead and tluclvciied tissue, and it looks avS if made by fine bird shot. 
Th<^ entire effect resembles that x>rodnced on apricot, prune, almond, 
Xieach, and other leaves by the Australian shot-liole fungus, FhylloH- 
tieta GireimmHsa^ Oooke. It is distiuguishable, however, in most easeS; 
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from tlie eife{3t>s of tluit fungus, even to tlie naked eye. In iiiany in- 
sta;iices tlie openings in tlie almond leaf a^re bounded by the finer Annins 
or va^sciilar bundles.. Tlie midrib is rarely divided by Oereof{j)or(ij and 
the larger secondary veins often pro\'e an. o]:)staele to its extensioin In 
some iiistaiiees cells are formed about tlie infested tissue of thesis cir- 
cles apiiarently as a ])rotective pro\isi,oii, aiid they aiHypei‘lia.;ps (s:>mp 
al)le to the ti*ansverse cells cutting olf lent' ])etiole and 1)]ade when of 
no fiirtilier use to the plant. More observations a<r(‘- needed to determine 
if this growtli]:>e common or exeeptioinil. Where infetd-ion occurs iiea.r 
the margin of a leaf the opening left is semicircular, aaid i‘(‘,scnibles the 
work of the leaf cutter bee, Megaohlle. Tlieo)uteind1bcts (>f this fiiiigus 
oil the leaf are iigured (Plate xi, Pigs. 1 , 5, 0). . Pigs. 5 and 6 are of 
tlie ahiiond leaf, and repu'esent the greater part of a leaf of natural size, 
with a smaller portion enlarged about d diaimders. Pig. 1 is of a peach, 
kaif badly infested by (Jermsjmra^ also natui'al size. ■ ■ ■■ 

We learn tliroiigh. a vStiidy of the leaf tissues that all portions are 
involved in tlie effects of CJermfijxrra evyemmetHHiu The vessels are flll.ed 
witli a reddisli, aniorplious, gum-like deposit, the entire vase-ular bundle^, 
being* involved in the discoloration. Tlie (‘onipiact upper jialisade cells 
are sliniiikeii and wanting in chloro[)li 3 dl and anyv’laceous material j and 
this is also true for the lower, more openly arranged palisade cells or 
spongy parenchyma. The cell walls aa.*e yellowisli, wliile tlie cell lumen 
usually contains a yellowish granular deposit in greater or less abiui- 
daiice. So tar as observed, most of the chloropiliyll bearing* cells have 
their walls unirijured. ■ ’ . ■ 

DISSEMINATION OE THE DISEASE AND. PKEVENTIVE 'M:EASIT.RES. 

The small eiriailaivineces’ of diseased tivSSiie excised if om, tlie leaves 
of affinded plants unqiiestionalily provide ' for a remly sjireml of tlie 
disease. They hear near the center of one or both. surfa)<*.es .i:asci(3les of' 
/ai:)undant'C(niidia. Prior to their tall from the leaf, these pieia^s of 
tissue commonly warp into the firm of a watch crystal or evmi (,aip. 
■Moderately wavped pieces are shown in,- cross section in Pigs, 7 ami 8,; 
ot ITate XL Tlie margin of the piece may waipM'dther iijaward oi* down- 
ward, but in either case 'many fascicles- of conidi a are protected at tlH 3 
: center of the^(mIlca^-e. surface from". the toucdicif "ni<)st exteiaial ob'jects. 
T'iie diameter of the cup-shapied pieces varies from 1. to b millimeters, ami 
-tliey may protect from one- hundred ■■to several, liimdred (ainiilia." The- 
,spores arisiiig'tfoiu: ;tlie' convex, surface'' are;' soon ;-freed.- 'an'd .. 

' lliose within tlie conca-'Vi ty are retained, much longer, and iiiitil th6'pie(''‘ns' 
maybe blown orcarried by'the w'ater of irrigatioiiforlongdistani*^^ Um 
cinestioiiably both the" minute -size and peculiar .shape" of tlie spore-lx^ar- 
i ! ig tissue grea tly fm'ilitate the dissemination of spores. W^ater readily 
separates the mature (Diiidia from tlieir conidiophores, and In cUwSC of a 
liglit shower they are freed and distributed over surrounding foliage in 
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vast iiiiiiiljers. Mist or fbg'S are not so a})t to free tlie but 

tliese are favorable to germination. 

It iSj perhaps, too early to consider preventive mea.siires, as thus far 
no experiiiieiits, so far asl am a, .ware, have been coiicliicted to this end. 
There are one or two suggestions, however, which it inaiy be well to malve' 
in view of the observations i.n the field and laboratory. 

(1) Let all fallen foliage be gathered from beneath i.iifested, trees and 
burned. 

(2) Have the earth beneath the infested trees (‘arefully and com- 
pletely turned under, the deepei* the l>etter. 

It is important that spray applications of known fungicides slioiild 
be niade with tliorougimess, both to trees and soil, to the latter after 
tlie fall of the foliage. In applying sprays to tlie tree it slionJd be re- 
niemljered that a great majority of the si)ores of Gercos])or(i cireumscissa 
are produced on tlie under surface of the leaves and branches. 

OBSEEVATlOIs^S ON THE PAEASITE. 

The microscopical study of Gereospora dwmmeissa reveals much 
Yariation in form a nd habit. There are presented, by means of the cam- 
era liicida, some of the variations observed in the production and form 
of its coiiidia. There are also given nnmerons figures showing the 
characteristic but greatly varying habit of germination. (Plate sii.) 

The eonidia vary both in length and form. They are from 1 to 6 or 
7 celled; mostly 2 to 5 celled. The distal one-fourth to one-half is 
nsiially reduced in transverse diameter and the. cells are longer than 
those of the pro ximal portion. Towmrd the base of the conidi inn the 
cells are often somewhat distended at the eiinator. This gives the 
basal half a vsliglitly niidiilating outline from septum to septum. The 
width of the divstal end varies between 3 g and 4 g, while the greatest 
breadth taken toward the base varies between 4 g and G /n The basal 
cell cx)ntracts rather abruptly toward the end, to a transverse diameter 
about equal that of the distal end of the conidium. The length of the 
conidinm is found to vary according to certain favorable or unfavorable 
(Muiditions of growth. The most common variation is between 22 g 

^ 'The lorniatiion and attaehmeiit of tlie eonidia are examined with difficulty in 
water. ' AVheii.a section hearing eonidia .is placed in water , the spores hecoine free. 
Thismayheiivoided hyplacing the sections upon the slide nearly dry and after waixls 
moistening them gradually hy hreathing beneath the cover glass. The condensed 
va])ors soon gather about the eonidia and answer the ])nrpose of a. water mount in 
the transmission of light rays, while the eonidia remain attached to their conidio- 
pliores. Glycerine or water may afterwards ho run under the co.xer glass with much 
greater safety. When profile views of attached eonidia are desired it is convenient 
to cement the hack of tlie spore-hearing leaf tissue to a section of cork 2 millime- 
ters in thickness. Wlien dry the cork serves as a firm support in sectioniug; and, 
owing to its thickness, it insures that the section shall lie so that the desired ]>ro- 
tile view is obtained. The^oork is removed hy running water over the sections and 
th(?u tiMising them with a fine brush. 



and 64 //, but in inan^^ measurements I Ibimd coiiidia from 20 /i. to 106 /i 
ill leiigtli. One, hniidred measurements gave an average of 40.6 /n 
Tlie coiiidia have ir straigiit or variously 'curved form, and eve,n biftir- 
cate examples occur. TJiey are often enlarged upon one side, a^iid .it is 
coiiiinoii to iind tlieir course quite anguLir in. places. Insta,nces are 
observed ■wliere ])rojections extend out laterally much as wlieii genni- 
iiatiiig, althoiigli tliese projecting cells liave heavy wvills like tlie re» 
iiiaiiider of the conidium. ^ot infrequently the basal cell is pyriform. 
The walls of the coiiidium, as well as the transvcnse septa, a,re mostly 
about I' fi in thickness, distmct, yellowish, and linn. The cell contents 
are of a clear yellowish color and finely granular. Wlien the coTiidiiim 
has been in water for a few hours the cell contents become more dis- 
tinct, and what seem like small oil drops appear and becomes aggre- 
gated at or near the ends of the cell. This is the first step in the pro(*- 
ess of germination. 

In geriiiiiiation the contents of the individual cells of the (*.onidiuni 
press toward the ends. Tliere appears near eitlier end of tlie cell a- 
iiiimber of small, yellowish, refractive l)odies reseiiiblmg oil drops. 
These may also be distributed through the entire cell, although most 
abundant at the ends. The general contents of tlie cells becoine more 
distinct. Through, endosmose the cell soon grows turges(ient, and by 
the pressure towards the ends the walls become distended, leaving the 
equator of the cell with a less diameter than the ends. This is a direct 
change of the condition in the cell prior to the first steps in genninar 
tioin At the ends of the coiiidiuin the enlargement may become almost 
kiiob-like before any germ tube is evident. At the extremes of the 
cells about to develop tubes, tlie priitoxfiasmicvcoiiteiits become fine 
and clear, while tlie cell waill at these points soon disa|>]>ears, and 
gTow’th begiiis by the pushing out of the tube or liyplia. In a. largo 
number of ' germinating conidia oliserved at va.rious times, tlie gt'^rm, 
tube lias iieaily always arisen directly fr(.)m tlie end of tlie or Iroin 
tlie angle bet'weeii the cell wall and septum. In <a)mparati:'vely,,few casi‘s 
gerinination ta-kes place directly from the side of the cell ' "Wl:iile the 
c,eh contents are being arranged preparatory to gm'mi,nait'ioii tlie entire 
"coiiidiiim is" often seen to .be passing. through a iiew' sta.g'e of .develo]>- 
ment. it curves to, one .side in such, a manner.'as to allow th,e i,i:i<iividiia^^ 
cells of wliich it is composed to partially divide from one anotlier. In 
inany cases this of division is not carried farther than to allow 

the, :'separatmg assume ■■■aposition at right .angles to each other, 

thus leaving' the^ newly .sei)arated e-nds of, each .exposed. Though, only 
a., 'portion '.of Thepel.ls become '.wholly separate in 'slide cultures, it is 
probable that, ^were,' ."the'; germ tubes ' to" 'penetrate , a natural substratum, 
these half divided cells, would separate. ' It is interesting to note wdiat 
advantages may arise from this strange turning to one side of the ])arts 
of, . the , conidium. , In the first place it exposes a new and tender (Hdlii- 
lose wall at the end of the dividing cells, admitting of an easy protru- 
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sioii of the germ tube. It also provides that eaeli germ tube shall be 
directed at an angie^ often a right' angle, to the direction taken by that 
of its fellow cell, insuring different points of infection. In, case of the 
e:ntire divis,ioii of the cells of the conidium, still another aid to 
diate disseiiiinatfon is obtained. In one instance a germ tube was seen 
which originated from a second or inner cell, passed through the septum 
to the terminal cell and out at the end' of the latter. (Plate xii, Fig. 23.) 
Tlie germ tubes in moist cultures grow out into long mycelial liyplne, 
wliich at au early stage appear destitute of septa, but when older the 
septa become distinct and often quite near together. The contents of 
the new hyi}luB are quite clear and finely granular. The braiiclies are 
not very abundant, but moderately so in some cases. They mostly 
arise at right angles to the parent hypha. The thic'kness of tlie parent 
hyplue is well maintained through their length, altliough diininishing 
slightly to the end. There are, however, some cases where the hyplue, 
are enlarged or contracted at various i}oiiits in their course. (Jonidia 
recently matured germinate in moist cultures very readily after a 
13eriod of three or four hoursj those having been matured several 
weeks germinate more irregularly and slowly. 

The mycelium witliin the host plant is composed of liyplue v<ny simi- 
lar to those of germinating spores. At points adjacent to the spore 
clusters the hyplue are apt to make more or less abmpt tiinis, and at 
tlie angles tiny are sometimes considerably swollen. While culture 
hyplue are rai'ely more than 4 jli in thickiuess, often considerably less, 
those near forming spore clusters in the leaf may reach 5 j.i in thick- 
ness or even more. As the hyphie branch and grow through tlie tissue 
of the leaf their thickness is reduced till those distant from the spore 
clusters are very fine. In general the hyplue vary in thickness from 3 
to 5 //, They have been seen iu all the tissues of the leaf and nearly 
always occupy the intercellular spaces. They are seen to wind among 
tlie cells of the palisade tissue, in some cases going directly down be- 
tween those cells to the more loosely^arranged palisade ti,ssue or, spongy/ 
pare'iichyma as the case may be. T.have' seen, numerous hyplue .iU; the 
epidermal cells, and one hypha .passed for a considerable distance, ironi 
cell ' to ■ cell, through the ninderinis. :The finer vegetative hyplue ..are 
qux te ' clear uriid are .not easily distinguished, while their septa are seen 
wdth inueh .'difficulty*, /The larger . hyplue are ■ more distinctly septate' 
and the finely granular contents are rather indistinct. The wmlls are 
distinct under an enlargement of bOO to 800 diameters. 

At or near the center of the affected leaf tissue the mycelial hyplue 
become gipuped, either within cells or just below them. 

Sere is formed a tiiberenlar mass of heavy -wai^^ cells, gi^ung rise to 
erect thick-walled hyplue or conidiophores. The tubercular mass when 
soaked for several days in water may be pressed and teased ai>art, so 
as to show that it is a compound body made up of groups of thick-Avalied 
storage cells supported upon a single hypha of the mycelium. These 
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thick cells give rise to from 1 to 0 or more coiiidiopliores. I liiiive iigTircd 
the tubercular mass and several of the component groups of cells witli 
their single hyphie and varymg* number of coiiidiopliores. (Plate xiiij 
Figs. 1-7.) The compound tubercular masses .vary greatly in size, iisiu 
ally 3 to 15 /tin diameter. The number of coiiidiopliores arising from 
tlieni coiiiinoiily varies from 20 to 50, but I have seen, two well-developed 
coiiidiopliores issuing alone from a stoma and having a well-defined tu- 
bercular base, with at least two distinct mycelial liyp],iic spiii,igiiig from 
it. l~t is also coiiunoii to find a greater number than 50 coti,idi,opl:iores 
in one fascicle.' 

The fascicle of conidioiihores pushes through tiie epidermis, or, i,ii 
some cases, through a stoma. The cuticle is raised, pierced, and broken 
hy the pressure, and the conidioiihores arise to a lieight of 14-43 /i or 
more. The walls of these conidiophores are ratlier thick, but not as 
dark in color as tliey afterwards become. Tlie eonidiophore may 1)0 
simple with tlie basal part somewhat swollen, or it may be nn.")re or less 
twisted and curved. It is common to find the distal end sharply bent 
to one side and tlieii turned iixiward, giving a sliouldered form. Where 
this is repeated it forms a dentate end. I liave seen at lea^st five si,uli 
irregularities in one eonidiophore. From the till of this straight, curved, 
shouldered, or toothed eonidiophore arises the conidiimi already de- 
scribed. For stages in the growth of the conidiimi see Plate xi, Figs. 
9-17. In some cases two conidia have been seen attached to the 
conidiopliore at the same time. One arose from tlie carved tip, aiid 
the other from the shoulder of tlie conidiopliore. From the number of 
curves made by tlie conidiopliore it appears probable that several sue- 
cessive conidia are sometimes produced upon them. In transverse 
diameter tbe conidiopliore varies between 3 /iand 5 /lybiitwlicui should- 
ered the ' tip is nuich reduced.- The fiiscicles may be at first made^ up 
of .sliglitly curving and mostly tapering eoiii<liopliores. Thivyrnay ]')re- 
sent mingling of the curved, sliouldered, and tootiied conditions, or 
.else, especially when old, 'wholly (mmpo,sed of tlid shonldered a,nd. tootiied 
forms. Tlie matured eonidiophore is capable of sending from its ex- 
tremity, a. .secondary growth in case's where -much luoisture i,s present. 
This new grovTh takes tin* form of a tubidar pimliingation, aiid in some 
cases' observed i.t has x>rodueed terminal 'Conidia. ,„In’one instnmm t\\'o 
(mnidia. were attached t<) this', secomhiry prolongafiim. -..Tlie wall o't‘ 
this seoo.'iidary 'growth is lighter- .in color tlian -the. ;basal iriatured 'por- 
tion.. ' As sho.wii in Fig. 8, Plate xi'ii, .these.- secondary', gro\vthsb-ev(a):n^^^^^ 
shouldered "as with the. matured basal 'part.'. They, become septate, and 
are separated from, the base by a distinct septum. - ' Tlie mature conidio-. 
pliores. may also become vsparsely'septate'.,:.- 'The attachment of the conid- 
lum -to the conidiopliore, is very unstable. In some, cases there is a 
membrane .between the mature conidin-m ,'and its co.iiidiophore, which 
resembles a-broad. and, short, sten (Plate xi, Bhgs, 17 and 18). 
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EXPLANxVTION OF PLATES. 

Plate XI. 

Fig. 1. Peacli loa.f infested l>,y Cercos})Qra (yircumsGissa^ Saec., natural size and sliow- 
iiig altout forty-live points of infection. Tlie circular piecCvS of dead tissue 
jiave fallen out in several i)la.ccs. Tluj leaf was tnlceii. in October friun a 
tree immediately adjoining a badly infested alnioud tree. Orcliard of J. 
S. Baldwin, Orange, Cal. 

2. Almond twig, new growth, infested hy C. ctrcumscima, Sacc. From orchard 

of J. S. Baldwin, Orange, Cal. Natural size. 

3. Almond twig, old wmod ( '?), maguilied 2t diameters ; a, the oval disk of tis- 

sue killed by the fungus; J), central, lighter, eonidhi-bearing portion ; e, 
the fascicles of conidiophores ; d, d, large portion of the side of the twig, 
probably indirectly killed by tlie fimgns. 

4. Transverse section through an almond twig partial!)' killed by C. clvciim- 

seissa, Sacc., enlarged 16 times; a, x>ith cells; db xylem and xylem rays; c, 
phloem and phloem rays; d, cortical parenchyma; c, epidermis ;/, eorti- 
cal j)arenohyma killed by the parasite; r/, tfniting bodies of the parasite; 
/?, cambium tissue and xylem rays destroyed. 

5. Almond leaf aifected by the fungus, natural size. 

6. Small portion of an aiieeted almond leat^ raagnified diameters; «, disk 

affected by the fungus; h, somewhat lighter, conidia-bearing center; c, 
crescent-shaped space left hy the shrinking of the infected tissue; d and 
e, spaces where the tissue has l)eeu excised through the action of the para- 
site. 

7-8. Transverse section of an affected S]>ot in an almond h^af, showing the eurv- 
ature of the tissue and the contained and protected fruiting !.>odies. 

9-17. Couidia and conidiophores, the Ibrmer in various stages of growth. The 
eonidium at Fig. 17 is mature and sei^arating from its conidiophore, show*, 
ing at its base a vesicular membrane or sterigma «)ccasioually observalde. 
A large number of conidiophores of many forms, the straiglit, shouldered- 
curved, and more or less dentate forms are here shown. 

18-29. Various forms of mature couidia, from those of 2 cells (Fig. 26) to those of 5 
colls (Figs. 23 an<l27). One bifurcate eonidium is shown in Fig, 29. 

30. Section of infested almond loaf, sliowihg the fascicle of t*ouidiophores rt^.st- 
ing on an indistiiiot, tubercular base, from wliieli arise at least t”wo liyphuL 
The (‘ells <*)f tlie leaf are much shruulom and some of them are out of place, 
owdng to thiveffVnts inade to fee thcmnyeeliuiu frrun the tissue}^ 


■PLAnf-XII, , 

Figs. 1-S, Couidia of (■, emmmsema prior to germination; u, enlarged extremities of 
the spoK^s prior to germination, and showing the (dear spot seen before 
the pushing (Hit of the germ tmbe. 

4. C()iiidiTinrof 4 cells with newly formed germ tubes at. a a. 

5-9. Couidia of 2, 4, and 5 cells^ with om^ or more germ tubes, unbranclK^d and 
of varions lengths. Figs. 6-9, show" the gathering of the cidl contents 
at the ends of the cells and the nnnmrous refractive bodies found there 
at the time of germination or before. 

10. Coiiidiuni of 5 (*-clLs afer genninafion from the mul (odls; a, ret racted (‘on- 

diiiou of the (‘quatorial x>ortion of the cells just prior to germination. 

11. Conidium of 5 cells wdth 2 germ tubes; a germ tube arising from the 

central cell at the angle between the luteritl wall and the transverse 
septum. 
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Figs. 12. Coiiidmin of 4 cells and 3 germ tnlies j <( aud h, germ tiiln^s arising directly 
from the side of the coiiidiiirn. 

13. Coiiidinui of 3 cells and 2 germ tuhes; h, 1^, branches jiiivisiug ii’om ji genii 
tube near its base. 7 ‘ . 

14-16. Three coiiidia preyioiis to gerniiuation'; turning in pai't to one si<bg a,nd 
thus nearly separating the cells and ntusing tliern to stand at an angle 
to each other ; </■, u, u, points in tln‘ partly separated cells wliero the cell 
wall is not hardened and where the germ tubes usually arise. 

17. Conidioiu of 3 cell^ liaving 2 germ tubes with its cells turned to om^ side, 

admitting of th<| germination of the central <'ell fi’om tl!(‘ s(‘ptuin, 

18. Conidium of 4 cells; a, 2 cells turned at rig-bt angles to the remaining 2; 

c, tile outer c>ells of. both a and c have already germiMate<l; d, points 
where the germdubespf tlie two interior cells should ’inish ojit, tlur tube 
from one of these' lowing already appeared, h. 

< 19. Conidium of 3 cellshndd- ga^rm tubes, a, h, e, d: a, germ tube aalsing from 
the iivneiMm'd of _^temiinal cell. 

20. A 5-celled coiiic^in with two long, unbranehed germ tubes extending at 

light aii.gles:.to each other. 

21. A conidium of 3 or 4 cells baviiig 3 rather long, uidiraiiched germ tubes. 

22. A coMdiuhrpf 3 cells and 3 germ tubes. 

23. Interior germination. x\h inner cell lias pushed out. a germ tube, a, into 
' and tbrough the end cell of tlie conidium. 

24. Conidium with several germ tubes, some septate ami some branebed. 

25, 26. Conidia showing septate germ tube and branch . 25, c, septa ; 26, u, 

branch. 

T 27. Conidiiiin with germ tube, showing many sepbi and brandies, rt, liranclies. 
Clerminatioiis obtained in moist cultures. All tigures onlarged 800 diameters. 

■ Plate .XIXL ' 

Fig. 1. Coiiidiophores of Cercospoya drinmmma, Sacc. ; >(, tuboreuljir inass oftbick- 
walled cells just beneath the cuticle of the atlccted aliiHuid ]<‘aX, d, sup- 
ported by the mycelium, c, and bearing the conidiopliores, /o 
2. Two inycelial hypha), with the thick-walleil storag(* cells, />, 

siipporting the cOnidiophores, c. 

3-7, Various portions of the conidia-beariug organs, sluular to tliose of Fig. 2; 
letters as ill Fig. 2. ' ' ■ 

8. a, First coni diophores, avitli dark heavy wall; b, ii .secimdary or liitcr growth 

from a, ivhich is shouldered, c, bears at the curved tip a forming c.o« 
nidium, d; e, septum. 

9. Secondary coiiidiophores, a, 7>, hearing conidia, c, d; c,/, points of attach- 

ment of two conidia to the single coiiidiophore ; J\ shouldered attachment; 
c, s]>ecial attachment. 

10. Fascicle of coiiidiophores, «, having thick dark walls uml mostly shoulderod 
or curved, with a secondary terminal growth, h. This terminal growth, 
may or may not be septate beyond its point of origin, and is most com- 
monly produced where there is much moisture. 

' ' , 11. Ilpper view of conldiophores. 

12. An old fascicle of conidiopbores, showing the twisted and <listort(Ml forum 
'■ 'which they nften take' after having 'produced: 

, ■ , "13. . FAisciole of' , co'nidiophores,’' 'a, -with'; numerous" .attached ' conidia, h, ' This' 
shows that the distal portion of the conidium is that haying the re,dn(;cd 
■''' '"diameter.. . .v ; y ,, 

All tigures from nature. Figs. 1-6 and 8-12 magnified 800 dijimctcrs; Figs. 7 
fmd 13 magnified 600 diameters. 
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Plate XIV. 

All almond grove near Orange, Cal., preuiafcurely stri[»ped of leaves during July, 
1891, tliroiigli the action of Cerconpora coiiibined with the lack of 

snflieient moisture. Many terminal twigs of last year’s growth are dead and dry. 
From photograph, August 5, 1891. 


SUGGESTIONS IN REGARD TO THE TREATMENT OF CERCOSPORA 

CIRCUMSCISSA. 

By B. T. Galloway. 

„ As stated by Air. Pierce, no experiments of consequence looking to- 
tvard tlie prevention of the disease under coiisideratioii. have been made 
in this country. Some work, however, along this line has been under- 
taken in Australia, wdiile a number of diseases of a similar nature are 
successfully treated every year in the eastern part of the ITiiited States. 
From these facts and from the life liistory of the fungus causing the 
almond disease, which Air. Pierce has so fully set forth, we are able to 
inake some vsuggestioiis in regard to treatment. the first place it 
must be borne in mind tliat the foliage of the almond and peach is easily 
injured by both fungicides and insecticides. Bordeaux mixture, wliich 
\ve use successfully in coinbiitiug various diseases of the pear, clieiTy, 
and quince, and Avhicli never injures the foliage of tliese plaiits, under 
certain conditioiis has been known to sometimes kill the leaves of peach 
trees and even in some cases to destroy young woo<l, fruit, and fiowers. 
Ill our experieiice tlie ainmoniacal solution of copper carboimte has 
proved the safest and best fungicide for the peach and almond. The 
forinida we shall adopt in all our work the coming season is as fol- 


lows : 

eo|yi:HWcairl)fy,ia.to... oiiuccs.. • ,5' 

Aqua jiiivmiini)i.(26'q , . 3 

Water.... gallons-. 45 


Tlie copper carbonate should be placed in an ordinary wooden pail 
aiid just enough water added to make a tkick paste.',. Then pour, in' the 
amnioiiia and KStir until all the copper is dissolved. If 3 pints of ani- 
inonia is not enough to thoroughly dissolve all the copper add a suf- 
ficient quail tity to bring about this result. , Wlien completely dissolved 
pOlll,^ the 'copper :Sohition/ into a barrel holding 4,0 or 45 gallons, tke!,ifi'll 
the barrel with water. Where there are a large number of trees to 
treat we flml it very couvenieut to prepare the concentrated aminoniacai 
solution in advance. Tliis can be done at leisure, taking care always 
to put the liquid into a tiglitly corked jug or dcmijolin as soon as it is 
made. When ready to spray take the concentrated liiiid into the field 
audfor every three pints add 45 gallons of water. 

Jfi order to proteid. the foliage from the attacks <0' tlu3 Vvmmjmni it 
woiild probably be best to begin the application of the amnumim*ai so. 
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Itition just as soon as the leaves appear. A second application 'should 
be made in ten or twelve clays, followed by a third two weeks later. It 
is possible that three applications would hold the disease in check. 
Doubtless six or seven spraying's would be better and would pay in tlie 
end; three sprayings should be made as directed above, the others 
thereafter at intervals of two weeks. For applying the solution a good 
strong force pump provided witli two lengths of dischai'ge hose and two 
spraying nozzles is necessary. Any good force pump will answer, pro- 
viding it is light and strong and the working parts are made of brass. 
We usually mount the pump on a barrel and attach, two pie(,*es of one- 
fourth inch cloth insertion hose, each about 15 feet long. At the end of 
each hose we fasten an improved Yermorel nozzle. About 2 feet of 
the hose is then wired to a piece of cane hshing rod, 8 or 10 feet long, 
allowing the nozzle to project an inch or two beyond the pole. The 
barrel and pump are then i>laced in a wagon while a man standing on 
the ground at each side of this outht manages the nozzles. Another 
man stands in the wagon and in addition to looking after tlie liarses 
does the pumping. By means of the long hose and poles the spray may 
be quickly directed over a tree on each side of the wagon. Two trees 
being sprayed in this way the horses are driven opi^osite two more trees 
when the spraying is again repeated. In this way a large orchard may 
be treated, in a comparatively short time. 

For trees from 12 to 15 feet high it will recpiire about 1 gallon of 
the solution for each apiftication, With an apparatus such as we have 
described a tree may be sprayed in one and a half or two minutes. Es- 
timating the cost of the team and men at $6 per day, the copper car- 
bonate and ammonia at 40 and 8 cents per pound respectively, eacli 
tree should be sprayed six times for 10 or 15 cents. The cost may be 
still farther reduced by making the copi)er carbonate a t lionie. Direc- 
tions for doing this were published by us in Farmers^ Bulletin No. 4, 
but for the beneht of CaliforniaiivS who may not have seen this publica- 
tion, we give below the formula: 

111 a tub or barrel dissolve 0 pounds of coi>per sulphate in bot Avat<ii.\ In another 
suitable vessel dissolve 7 iHiunds of sal soda in hot water. Wh(*n th(‘ two solutions 
are cool, pour the second slowly into the first, then add water until the- tub or half 
barrel is full. Stir the solution thorougbly and let it st and for twenty-tbur hours, 
then siphon ofi; the clear liquid and add iresh water. Btir again, and again allow tlui 
solution to stand twenty-f^^ hours ; sii>hon off the clear ii(iu id as hefore, then re- 
niovo and dry the sediment, which is carbonate of copper. Using the above (jua-nti- 
ties of copper sulphate and sal soda there will be ibrnied 2^ pounds of copper carbonates 
Sal soda sells, at'Whdlesale for I 4 . .cents, per ■■ponEd, so that on this basis the necessary 
chemicals "to make 2-1 pounds of coi)per: carbonate' will -cost 46^ cents, or 18| cents for 
1 pound. The usual wholesale price for this chemical is 40 cents per pound. 

It will be seen that it will not be costly or difificnit to carry out the 
foregoing suggestions. It is to be hoped, therefore, that the treatment 
will be tried at least sufficiently to obtain some definite information on 
the'sutfect. : / 



79 


CLUB-ROOT IN THE UNITED STATES. 

By A. 0. Eycleshymer. 

(Plates XV, XVI.) 

Since the dineasc club-root is forcing itself more and more upon 
the attention of Aiiierican agriculturists, it is of the utmost importance 
that all the facts, at present known, concerning this destructive dis- 
ease should be brought together, that the best means for its prevention 
may be suggested. With this end in view, a series of inquiries was 
addressed by the writer in 1889, to practical gardeners throughout the 
United States, and also to theofiicers of experiment stations and others 
likely to be able to give infonnation regarding distribution, cause, 
remedies, etc. At the same time exx)erinients were carried on in the 
hothouse, seedlings of cabbages and turnips being raised under con- 
ditions favorable for the development of the parasite and infected by 
mixing portions of diseased turnips with the soil. The correspondence 
and experiments were continued during two seasons. The results are 
communicated in the following preliminary report, as the work for the 
present has been interrupted, so that the series of experiments under- 
taken can not be (completed. 

The origin of the disease is not known. Its existence in Scotland 
was first detected in 1780, but little damage was caused until 1820. 
This is the earliest knowledge we have of the disease. It is at present 
known in England, Scotland, and Ireland, as ambitry, anbury, haiibury, 
and flngers-and-toes. In Eiissia, kapoiistiiaija kila. Ixeriiiany, koM- 
hernie. Belgiiiin, viiigerziekt. France, iiialadie digitoire. In the 
United States it is known by the various names, (dub-foot, club-root, 
(dump-foot, and clubbing. 

Its distribution in the United States is quite difficult to ascertain. 
There is no doubt, however, that its stronghold at present is in the hTew 
Enghind and Middle States, esptHually in Oomiecticiit, Ehode Island, 
MassachiiS(.dts, Kew Jersey, Bel and in the soritln^a stern portions 

of ]N”ew York and Peiiiisylvania, From tliis region it has extended south- 
ward thix)iigli Mtiiyland .ancl Virginia to' tlie Carolinas. ' The-disejise 
lias occurred in Missouri, Illimus,-'. Wisconsin, Towa, rind Mhiiigan. 
Beyond the regions' just named' there 'is not ' sufficient' evidence of its' 
j'ippearance. ' ' 

The amount of damage caused by the disease is enormous. Woronin 
estimates the loss in the vicinity of St Petersburg, Eussia, for tlu^ year 
1876, 'at ',#"225,000. ' In the United' S'tates, wherever the disease is prev- 
alent, it is c<)ii8idered (me of the worst eueinievS of the market gar- 
'^d'ener, destroying in inanyuases -the entire (uup.' 

The pla nts afiected are for the greater part <*.oii lined to the gen ms 
Braffsica^ including the cabbage, cauliflower, turnip, and rutabaga . Hah 
st<^d has re(‘.ently described it a-vS occurring on the radish, lu Eussia it 
also affects th(‘, gemera M^tthiola and Iheris, 
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The, disease attacks the youug seedlings and generally shows itself 
ill from three to live weeks. It ishrst indicated externally by the see 
called flagging” of the lea-ves. The chlorophyll no longer shows the 
(lark green color charaeteristic of perfeetly healthy plants, hut a lighter 
a,nd yellowish ti,iige. Upon examining the roots of the plants thus 
affected there are found tubercular outgrowths or excrescences vary- 
ing in size, accoiding to age, from those scarcely disti,nguishable to 
those ten or twelve times the diameter of the normal root. These 
swellings seem to be confined exclusively to roots, never occurring on 
the stem or leaves. 

Under the various names by which the' disease is known probably 
many tuhercnlar swellings have been described which bear no relation 
to true cliib-root. Bnckmahh* for example, says:. Every field, 
wliether of parsnips, carrots, or tuniips, will contain roots affected with 
finger- and-toe,” and claims this to be a reversion to their original wild 
form, l)iit he has evidently given a des(*ription of the digitate appear- 
ance as distinguished from the smooth nnbraiiclied condition of well- 
developed specimens. 

So closely do the characteristics resemble those present on the rooks 
of the potato, tomato, and parsnip caused by a neinatode that one 
would consider them, from a mere casual examination, to be identical. 
Ill speaking of these galls Atkinson^ says: external appearance 

the enlargements of the roots of the Crucifera^., which are called club- 
foot, very miicli resemble the root galls. Unless one was pretty cer- 
tain of the locality from which the diseased specimens came, it would 
be venturesome to undertake to say whether it was root gall or club- 
foot.” ■ ■ \ ^ 

Another form of tubercular swelling is tliat fmiiidou i^arious speci- 
mens of Legumiiiosfc (clover, ]>eans, x>^as, vetch.es, etc.) desiuibed by 
Ward’^^, Bruiudiorst^ Schindler-^*, Tschirch'\ Prazinowski^‘\ BeijerinckV 
and otliers. Since tliere is (considerable variationoii the roots of diiforen t 
species, tliere miglit arivse som<3 difiicnlty in distinguishing these froiu 
club-root. Seignette lias rj^mutly described swellings probably due to 
'Variation of't(3mperat),ire. Tlie fiict tliat various ibrms'of (^xcjresce'uces 
'on, roots, are plainly due- to 'widely differeiit causes indicates the neces- 
sity of dis(a‘imiiiatiou in order to avoid (‘onfusion. 

Ibirefiil exaiuination of the (mtgriuvths occurring on. the roots and 
rootlets of tiie genus i>Vu.s^sciea show the elongat^^^^^^ tusiform swiflling to 
he more characteristic of th()se occurring oil the cabbage (Plate xv, 
'Fig.:l'),, while, those, on the;, turnip ' are- ■round or oval (Plate xv, Pig. 2). 
Extended comparison,. of diseased' turnips and cabbag'es- give no S'U.j'i- 
'port to the view of 'AV''.,(x.„ S.mith .that. the cause of the disease ca,u be; 
predicted from the .form of, the swellings. To 'the iiiiai (led eye these out- 
grow'tlis, especially in the ;earliei* , stages, do not, seem to' differ either 

giveii aften* antli<>ritieB I'clbr to the bil>liograpliy at thoond of tiio 

■paper. ■ . ■ 



81 


internally or externally it*om tlie sound tissue. • In tlie later stag-es 
there is jji ('bange fr{).in pearly 'white to a yellowish hrow'n. Instead, of 
ii smooth (‘o'lrvex o'litiiiie the siirfaee is full .of 'fissures, secondary fungi 
gain access, deco'ii'i'position begins, and the foul od.o'.i;‘ tirises 'which, is so 
■cliarac.'teristic of the disease. These appearaiu'cs a.re especially .notice- 
able in the tiirnix'). (Plate xx^, Fig. d.) 

Ill tlie study' of the minute anatrmiy use was niad.e of freehand sece 
ti(.ms. Serial seetiiuis were also used to a considerable extent, the 
material being embedded in celloidin and cut with the inierotome. Sec- 
tions through stem and leaf show no trace of any parasite. If a trairs- 
rerse section of one of the spindle-like swellings of the cabbage be cut 
along tlie line «, (Platexx", Pig. 4), wliere the liy per trophy is least 
marked, and examined with a low power, a more or less mottled ap- 
pearance is seen (Plate xy, Pig. 5). This is due to the presence of the 
parasite Flasmoclioiyhora hrassim, Wor.^', wdiieh is undoubtedly the 
j)rincipal cause of the club-root disease, xi. very noticeable feature is 
tliat, in general, this appearance is found in the vidiiity of the cainbium 
€ and tradieiB fr of the axial portion. Exaiiiination with a higher 
power shoxvs this mottled appearance to he due to the presence of mi- 
nute spherical bodies, which are so densely packed that the entire lumen 
of the cell is filled. Sections of the turnip along the line a h (Plate XV, 
Fig. 6) show different stages in the develoinnent of the Myxoinycete. 
There is often found in tlie same section all the transitional stages be- 
tween the plasmodium and mature spores (Plate xxx Pig*. fP u, ?;, c). 
The individual cells of tlie thin- walled parenchyinajiiidergo a marked 
hypertrophy. This is sliown by comparing Figs. 7 and 8. The draw- 
ings are made from the same section taken along the line c d of 
Pig. 6, Plate xv. Fig. 7 shows the normal tissue of the cainbium 
zone taken from the right side, Avhile Fig. 8 shows the pathological 
condition as it occurs on the opposite side. If the peripheral layers 
a lie made to coincide-, a. comparison -is ■ read.ily .nnide. , Moreover, 
t]i.is swellingds -noticed in cells '■'surrounding tlios-e,, infected aii.d wiiere-' 
no trace of -the parasites could he fo'ii.nd. 'Yet this, is - not sufficient' to 
account, for the enormous tubercles- shoxvn'in Plate .'xv,,, Figs, ,1 and 2. 
'This would seem' to justify Woronin’s*^’^ statement .that tlie swellings 
are not only caused throngh the liypeidriiphy of iiidividxxal cells, but 
also by an increase througb; cell division. The' tra.cl'iem apparently; uii^ 
dergo no changes. Plate.xvi,,F,ig. .,9,.taken.froin, a section along the line 
(i: I) of Pig. ,10, sliow,s one.'of .the vessels -ino're- higldy magnified, ■ ' Ittis',- 
coiupletcdy filled with the plasmodium, while the surrouuding tissue is 
free from any trace of disease. This at once suggests that tiie para- 
site may thus he readily carried to different parts of the tissue. If now 
the contents of the cells of the medullary rays he examined they are 
found, in the normal tissue, to be loaded with starch. Comparing the 
])athological tissue from the same region a marked change is noticed. 
Instead of the small cells well stored with reserve food, we have the 
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eiiorinoiisly swollen cells shown in Plate xv, Fig. in wliicli there is no 
trace of tJie starch, n a, so far as could be determined by the use of 
iodine. , Testing with Schnkehs solution, or hydrochloric acid and phlo- 
rogiiiciiie, a ligiiified condition of the cell -walls is foniidj though to a 
less degree than in tlie regions where the cells are entirely filled with 
spores. Often the cells of the cainbinin are so pressed out of shape 
that the tangential walls alone are distinguishable. 

If a bit of the tissue, in which spores are found so abundantly, be 
placed under a cover glass and lightly tapped the spores are set free. 
If the slide be now placed in a moist chamber and allowed to remain 
from four or five to twenty-four hours, the swarm cells are distinguished 
either on the slide (Plate xvi, Fig. 11), or escaping from the spores (Fig. 
12). The axrpearance of the swarm cell after escaping is that of an irreg- 
ular protoplasmic mass which undergoes greater or less changes in con- 
tour. Plate XVI, Fig. 11 n, ?>, c, d, c, /, represent the changes of outline 
through which one of the swarm cells passed in about fifteen minutes. 
Avery imicdi elongated process, cilium, is often observed (Fig. 11(5&), 
The nucleus is often plainly visible (Fig. 11c, /), Nothing could be 
determined as to nuclear changes. It seems fair to suppose, however, 
that these correspond to what has been observed in other Myxomycetes. 
It is in this stage of its existence that the organism is supposed to 
lienetrate the root haii’S, and thus gain access to the deeper parts of 
the cortex. Eepeated endeavors were made by means of slide cul- 
tures to observe the penetration of these swarm cells, but without suc- 
cess. This is a point that needs further observation. The penetration 
has never been observed, and it is }>ossible that it is through ruptures 
in the tissue, caused by insects, worms, or other forms, which are con- 
stantly present in the soil. If the slide be kept in a moist chamber for 
four or five days, other and larger forms are present (Plate XTi, Fig. 13), 
wMle the swarm cells have almost entirely disappearecL It is quite proba- 
ble that the larger forms result from a fusion of the swarm cells, but direct 
proof is wanting. These forms undergo the same changes of outline as 
described lor the swarm cell (Plate xvi, Fig. 13^i, />, c, d). A nucleus is 
plainly visible and a pulsating vacuole is present; It is worthy of note 
that in the tissues these forms are never observed, while in slide cul- 
tiires they are very abundant. Another condition observed is repre- 
sented in Plate xvi, Fig. 14, and may be designated asan early plasmodial 
stage. In most cases it does not at first fill the entire lumen, and more 
or less branching filaments extend to the walls of the often appar- 
ently continuous with the plasmodiiiin of the adjoining cell. It often 
presents a somewhat aggregat<Hl ap])earaTice (Plate xvr, Fig. 14). Yac- 
uoles are always present. They are, however, of a decidedly different 
nature from those found in the forms represented in Plate xvi, Fig. 13, 
In that, no pulsation is observed. hTuelei can not be observed by the 
use of ordinary nuclear stains; acetic methyl green; picric aniline blue; 
acetic carmine, etc. The absence of starch in all cells occupied by plas- 



iiioclia: lea<lrt one to strongly snsjHH't it luis been digested ]>y tlie mass. 
Dr. 'W'ortiiiai!. |)i‘rtV>rmed experiiueats wliicli seem to show ei)iiehisive]y 
that the phisiu odium of Fnligo toob in and digested ■ starch grains. 
It is liighly ]Tr<,>l)a;i>le that the sanm takiss idace in th<‘ |)la:SnuHiiniri 
a]')f)'ViMlescribe(i ' In this won hi be found an explanation ol‘ tin* lac't 
aireaiiy I'ercrred. to, thati in tln^ meiliiihiry ra->'S oi* discaiseil tnirts no 
ti'a^ee i')f the start *li ta'in lx* t;V>nnd. 

Passing to stages whiidi are probably later, since they ociciir in tissue 
where i*ipe S]]ores ' are very abundant, th.e plasinodiiiin, is ibuinl iiliing 
tlie entire liiineu of the cell and presenting a retieiilj'ited graniiijir ap- 
pearance (Plate XV, Fig. ir'‘ a ). Another appearance often noticed^ is re.])- 
resented in Fig. IP where -the granules have an aggrega,ted aspect:. 
Tliese are,i):robably (dianges iiniuediately preceding spore Ibrmatioii, Fig. 
IrNc A very petailiar appearance of the plasinodium is shown in Idate 
xvp Fig. 15. The signi/iieance of this is unknown. A ;possible explana- 
tion iiiigiit be the irritation caused by the ])resence of bacteria, but a 
series of trai::i.sitional stages between tbose indicated in Idote xvi, Figs. 
15 and 10, were observed. 

The ripe spore is coinpose^l of a thin, transparent, refractive outer 
portion inclosing a ni«.)re or less granular matrix, in which are embedded 
bodies of varying size, foriip and refractive power (Plate xvi, Fi.g. 12). 
The imtiire of the bodies could not be determined ; they may be nuclei or 
oii\gIobiiles. , From eacli of these spores a swarm veil escapes into: tlie 
soil, where it may come in contact with the rootlets of the young plant. 

Amongcabbages, and in fact all ineiiibers of the genus Brcmica'^ ttiere) 
seems to be no variety -exempt from attack. Many varieties were sown 
in the same soil under similar conditions, and so iar as could be deter- 
mined no cliiiereiK*es were present. From <*orrespondcnce the same con- 
tusion is readied. It is claimed tliat the rntaha:ga is less liable to 
attack than t'lie (‘•ommoii variety, and wlien sown in alternate drills with 
'^^luirple top ’’ they tn’odiice afa-ir crop, 'while the latter is invich afleided. 
As to tlie va:rit3ty of radishes attacked, no information is at hand. It- 
is now' .generally ('oiieecleti that the disease o(‘i‘urs after all 'kinds of, 
crops. 'T1 h 3 mark(*t gardeners ('consider it dangerous to- groW' cabbage- 
or turnip cj'ops on tlie. same 'ground for eyen'twm-successive years. ' Ro- 
tation i.s absoliite'ly necessary. .. After a'cabbage or turniixu'op all debris 
shouM/l)e; carefully I'onioved' and bu'imed 

It, has beeri' claimed that early -sowing -was the cause of the,,, .disease. 
Wliile t]:iis' is un teimble, there is,- uudoulitedly a. great .tendcuicy for early- 
so'wircrops ■t,o,:,-be(M>me ' infected, es'iiecially if the-: 'season be a wet one, 
thus -inaking -.-the conditious-for.the gerininatioii of the 'spores .more fa-- 
vorable.' Tlie disease is said to be more prevalemt alon gtrodden. paths- 
iiidicmtiiig that tlie rolling of ground is iinadvisable. 

Tliere can be no doubt that the diseuvse is ])ro])agated to a considera- 
ble extent thrimgh the decayed material left on tlie tield. Yet one is 
puzzled to ac'count for tlie well established fact that it is found occa- 
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sioiially OB. newly broken ground where no crop has ever yet lieeii grown. 
This would seem to indicate that certain soils harbor the organism as a 
saprophyte. Poorly drained ground often shows the same tendency. 
The soils «)tiier wise best adapted for cabbage growing are those on which 
the organism ca,n survive best, e. r/.,bogs and swamps wiiicli are rendered 
arable, but cro])s grown ■ on sandy loam are less siibjecd to the disease, 
as are also, those grown on calcareous soils. Wherever a limestone for- 
niation outero])s both cabbages and turnix^s are eomxmratively free from 
attack. Some of the Long Island gardeners raise cabbages season 
after seavSon on tlie old shell heax:>s without any trace of the disease. 

It often occurs that turnips or cabbages gromi on ground previously 
covered with compost heaps show the disease, while the plaints all 
around them are free. Fertilizers should not be spread over the gi'oiiiid 
in tlie autumn, since it is knowm that the various kinds of manure form 
an excellent substratum for the development of certain Myxomyeetes. 
If a];)plied, it should by all means be thoroughly fermented. 

It is ({uite evident, from the nature of the disease, that after having 
gained access there is probably no cure. Preventives are apparently 
the only means by which the ravages of the disease may be averted. 
Probably the want of clean cultivation is one of the most truitful sources 
by which the disease is x)rox)agated. Of all the various preventives, 
ashes, salt, chalk, lime, bisulx^hide of carbon, etc., suggested by both 
gardeners and scientists, lime seems to be the most effectual. If ap- 
I)lied to the land during the sx>ring immediately x>receding, it very sel- 
dom. has any effect on the ensuing crox3, but if applied a year and a half 
before, it almost invariably ha^s a surpiising effect in xmeventing the 
disease. It is only by extended experiments that the best methods of 
ai}plicatioTi can he determined. Since many believe the disease origin- 
ates largely in the hot-bed before transxdanting, sterilization of the soil 
slionld be tried. Mixing certain x^roportions of imslaked lime with the 
soil used in the hotbed will undoxibtedly modify, to a considerable ex- 
tent, the occurrence of the disease. Hulst^® makes a saturated aqueous 
solution of chloride of lime, sold by druggists as bleaching powder.^’ 
This solution is diluted with three parts water and apxffied to the roots 
of the plants and to the surrounding soil at the time of transplanting. 
In from two to tliree weeks this is followed by a second axxplication. 

In conclusioip I wish to call attention to certain forms that arc ai- 
; inost:cx>iistantly ;present.':, SectionsVof' 118811.6 containing plasmodia are 
rarely examined in which there are not x)resent minute bodies uiKlergo- 
ing vibratory movements very similar to that known as tlie Brownian 
movement.” The granules are very large, and indeed so much do they 
rescmible micrococci that one is led almost irresistibly to the coiudusion 
that this is the explanation. If this be true it is (xnestiouable to just 
Avhat extent we are dealing with true plasmodia. Ward"^ finds the so- 
called plasmodia described by various authors as occurring in the tuber- 
cles found on the roots of Vida Faba to be notliing more than the pro- 
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topla,-sai of tlie cells, stimulated into increased activity by parasitic gem* 
mules. Willie ‘tliere is but little doubt that PlamioMophora hrassme^ 
Wor., is tlie principal cause of club-root, it is by no means improbable 
that bacterial forms play quite an important part. Pure cultures sliouid 
be made of the vmious forms so generally present and 'iiiociilation ex- 
perimeiits tried. 

1 hereby desire to acknowledge with sincere thanks the* assistance 
I have received through the kindness of Prof. Spaulding, under whom 
the work was begun and lias been carried thus far. I am indebted to 
Dr. Erwin E. Smith of the Division of Yegetable Pathology of tlie 
U. S. Department of A.gricultnre, to Dr. Byron D. Halsted of the .N*ew 
Jersey Experiment Station, and to Mr. George A. Schultz, of James- 
burg, X. J., who kindly furnished me with material. To the botanists 
of the various experiment stations and other coiTCspoiidents, whose 
suggestions have been of much value, I am also under obligations. 

Univeesity of MtchioA'N, February 14 j 1891. 
Botanical Laboeatoby. 
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EXPLANATION OF PLATES, 

: platexv. ; , , 

Fig. 1. Specimen of diseased cabbage, alter Woronin. Natural size. 

2. Specimen of diseased turnip root, after Sorauer. Natimil size. 

3. Poiilou of transverse section of turnip. Natural size. 

4. Rootlet of cal>bage sbo wing condition seven weeks after intection. Natural 

size. , , ;■ . ■ 

5. Transverse section of rootlet along the line ah in which the spores are present, 

■ 'L'""X 65. ; 

6. Portion of root of turnip seven weeks after infection. Natural size. 

6«. Cells from tranverse section along line ah. Fig. 6, x 200, 

Plate XVI. 

Fig. 9. Vessel from axial portion. Section taken from along line ah. Fig, 10, x 600, 

10. Diseased rootlet of cabbage. Natural size. 

11. Swann cell drawn at short intervals to show constant change in outlineSj 

X 1,200. 

12. Ripe spores fn>m some of which swarm cells are apparently escaping, X 1,200. 

13. Probably early stages ofplasmodia, x 600. 



Fig. IJ. Normal })lasim)(liniii as foiiiul iii early stages of llie (lisease, X 
i“t. Aggia^gattMl appearance of plasmodium X 300. 

10. Sef'tiou showing aiiotiier aggregated appearance in Avliicili th<} s|»ljeri<;al 
liiasse.s are imieli smaller, X 200. 


FIELD NOTES, iSgi. 

By EiiWiN F. Smith. 

It can scarcely be doubted that climatic coiiditioiis extort a iiiarived 
iiifliieiice OH tbe spread of iHaiiy fVingmis diseases. Bad \yeatlier may 
reiidei* tlie host more susceptible, or only afford tbe parasite increased 
facilities for loiiltiplicatioii, or botli. Under just wliat set of (joiiditioHS 
in particular eases tlie fungus is most likely to attaclv tlie liost, or is 
eertaiii to do so, are points on vliieli, foi‘ tlie most part, there is not 
yet enoiigli evideii(*e to decide iiositively, but as time goes on tve may 
eoiifldeiitly expect to see many of these problems worked out fully, 
our knowledge of the complex relations of liost and parasite^ being yet 
only in its infancy. 

Ill this series of notes my desire is simply to put on record certain 
observations wliicli may contribute toward the solution of a most inter- 
esting problem of phytopatliology. There is no doubt that mycolo- 
gists must beeoiiie closer observers of local v^eatlier conditions and of tlie 
individual, varietal, and sxiecific peculiarities of plants, if tliey xvonld 
satisfactorily explain the behavior of many fungous diseases. 

PEACH CURL.* 

It is well known that gardeners and fruit-growers have frequently 
ascribed this disease (mildews, also) to the depressing influence of cold. 
Mycologists, on the other hand, since the discovery of Ta^plirina, have, 
perhaps too generally, assumed the direct cause to be tlie only neces- 
sary factor in the production, of curl. 

The conditions under which peacli curl appeared in tlie orcliard 
of Mrs. W. O. Shallcross, at Locust Grove,- Md,., in the spring of .18111, 
are so , peculiar and bear '.so. directly on the point, at issue tliat it seenis 
worth while to set them down somewhat fully. This orchard contains 
.'about l,,050;trees, now set five years. It is situated on the east sidC: of 
.'Chesapeake Bay, on loose, thin upland, in a region -of extensive ., orchards, 
the nearest being about one-half mile distant. Peach cnrl due to Tapli- 
rin a„.i,s not troublesom e in eastern Maryland' or Delaware. ' It was present 
in 'quantity for the, first time in many orchards in Kent ' Comity, 'in 
189,0, 'Uiid waS;So much more than' usually abundant'everywhere as to 
receive 'notice in this Journal (Vol. yi, p. 107), ' Probably there wa's' 
more or less of ', it in this orchard, but uo.t'' enough -to attract special at- ■ 
.teiition: ■ ' /''■ '" 

\Tu2)hrina (Ufonnw^ 
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The orchard contains cases of peach yellows, and alternate strips 
have been under treatment since the autumn of 1889, and consequently 
the entire orchard has been suhject to frequent inspection. The follow- 
ing examinations were made in the,^si)ring* of 1891 : 

April 16 every tree was carefully examined in all parts abo^n ground 
for sym,ptoms of yellows. This was to determine whether any new cases 
had appeared since Mi. The tentative diagnosis of new cases was based 
X>rincipally on the color and state of advancement of the imfoldiiig leaves^ 
and for this reason the insx)eetion of the foliage ofeach tree was minute. 
The leaf buds had been open about two weeks, and some varieties were 
then in blossom. The weather for a week had been dry and pleasant. 

April 20 the fertilizers were put on. The foliage was much larger 
than on the lOth and growing rapidly^ influenced by warm weather and 
a heavy thimderstorin on the night of the 18tli. The fertilizer was 
harrowed in on the 21st, but the orchard was not plowed until May 7. 
Tlie application of the fertilizers consumed most of the day, during which 
I passed from row to row through all parts of the orchard seeing every 
tree. With one exception all the varieties were then done or nearly 
done blossoming, and the petals were on the ground. 

April 23 the orchard was revisited and two strips were limed. Again 
many of the trees were examined closely. All varieties were done flow- 
ering and some forward fruits had begun to burst the “ cap.” 

During these three visits I observed no trace of Taphrina. On the 
last visit the older leaves Avere 1-2 inches long. 

May 1 I revisited the Shallcross orchard, and was surprised to find 
peaclr curl on nearly all of the trees. There were thousands of afiected 
leaves, and the curl was the first object to attract attention. The 
orchard was visited to secure buds for inoculations, but the curl was 
so abundant that difficulty was experienced in finding cuttings free 
trom it. 

This great outbreak of Taphrina came upon the trees during the last 
week in April. The minuteness of the observations on April 16, 20, 
and 23 fixes the date beyond reasonable dispute. There was no notice- 
able curl prior to April 23, and the orchard was full of it from one end 
to the other on May 1. 

Prior to the 24th the weather was warm for a whole week, and vege- 
tation was tender and growing very rapidly. Following this and dur- 
ing the week in which the curl developed came a sudden cold w'ave of 
three days duration. On Thursday the 23d, the temperature reached a 
maximum of 80^ F. Ou the 24th it dropped to 540-640y on the 25th 
/it was 440-640 and on the 26th it was '40O-62Oj.::with:a, sliglit iTostin 
low places,^ The next day it was wvarm again, the range being from 
r) 0 o». 80 o. 

’Tlio luiiiiTiHim reirorcls are those of early mom iugf fsumnso), and do not repr(*s<‘nt 
the lowest teiuperuture of the twenty-four hours. All were recorded hy Dr. W, S. 
Maxwell, Still Fond, Md, 
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Tills coincidence is suggestive, to illlie least, and I am inclined to 
believe tliat the sudden drop in the i;««tmi|^ratiire had soinetliing to do 
with this sudden and very unusual ^ccewlence of the curl Probably 
some other iiiikiiown factor also fav^reftPOie development of the fiiiigiis 
in this particular orchard, e, //., some s«oIJ coiiditioin This is the more 
likely because- no other orchard und^o oUlservation was aiiywliere near 
so badly attacked. 

PEACH 

This mildew has been found oceaswt^ihJIy since 1887, but never upon 
many trees in any one orchard. II ’nsnially attacks the leaves a,iKi 
young steins. On the latter it forms a S*e inse, felt-like, persistent liyplne- 
coniplex which is first white and aftecw^iwds a dirty gray, the epider- 
mis being (^racked open and destroyesd or inucli injured and a thick 
brown layer of cork being formed the mycelial patches. Tlie 

mildew^ produces conidia in peritheda have not been 

found, although the search has been diiiued into wiiit(a\ 

In Maryland arid Delaware particnl-i r* trees are attacked year after 
year and become stunted, wliile siirroiij i^illing ones escape. Often only 
one or two trees in an orchard ^yill be mllaiicked. This fiict has been so 
noticeable during the last five seasons tiiaiit it seemed probable the dis- 
ease was brought from the nursery. t% persistence on certain trees 
and the freedom of others was orily-esSviiHlliuna^ on the hypothesis of 
some iiidhddual peculiarity which I w^is hmable to discover. 

This year the mildew was observeitB iiii Murylaiid, MicMgan, and 
Georgia, and in central Michigan it TO^unore tlian usually prevalent. 
At Hubbardston it attacked a do 2 :en mtfi thrifty seedlings in the fifth 
year of growth and apparently for the tn&t time, defoliating the tops of 
the trees in June and July and cans^ingg' a new growtli of leaves and 
branches not unlike incipient hexerib . In this case the origin of the 
mildew 'is' unknown, but. in. casenf a Wn:i’;fland tree known (!) to have 
mildewedin 18.89 'and 1800, the fungasiw«i.3Bibund on tlie unfolding' shoo'ts, 
so early '.ill" the spring and. to such,. exto^nt as to make it almovst (‘ertaiii 
to have .wintered over' in the loini of. pcr*feni'i:iial myc^eliixm. Se'vera.il liuii.- 
dred leaves .and stems were coveretl wiiite mycelia and conidial 
fr.iiitS'.:prior to the tim blosso.miag', MOi in, some cases almost before 
the buds were open. Ho perithecia co*a3dl be found on this tree and no 
mildew' tliis yem* or last year on an^ o f tike neighboring trees. From 
other trees fresh looking mycelium bB^c jiaeen taken in midwinter, and I 

have 310 doiibt as to its perennial natum 

Later in the season Mr. J. W.'Kerr, orf iJenton, Md., called my atten- 
tion' to four.yearling peach, trees which badly inilde-wed, although 
they had. been grown from fruits- pro«wi«(18 by cross fertiiiy.ation and did 
not. have the same,' parentage.. :The.nuosfi' eonspicuoiis'pomt''' 0 f agre.er 
ment was the. absence of glands' 'Ut tits base of the leaf blade, Mv, 

^S})hwmthem pannos^X^^ 
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Kerr stated tliat during a large nursery experience tie liacl observed 
trees bearing leaves destitute of these large glands to be specially sub- 
ject to iiiildew. Other nurseryinen. have observed the same fact^ even 
as long ago as the days of Downing. This, in connection with the tact 
that iiiildew is rare in the eastern United States and that most of our 
orchard varieties possess glandular leaves, led me to make careful ob- 
servations during the remainder of the year. The tree above referred 
to as attacked in early spring bore leaves destitute of glands.^ So 
also the twelve at Hubbardston, Mich. In fact, frequent observations 
in the orchards of several States brought to light everywhere the same 
curious correlation. Trees with glcmd-hearing leaves were free from niih 
dewj and mildewed trees bore leaves destitute of glands- 

One exception only in perhaps 150 cases was noted ; a tree with slight 
mildew and traces of glands. The same correlation has also been ob- 
served, according to Mr. Wickson, in California. It would vseem, there- 
fore, as tliougli x>each trees of the type bearing glandular leaves are 
more resistent to this mildew than other varieties, but whether this 
will hold good for all localities and all varieties remains to be seen. 

BLACK SPOT OF PEAGHES.t 

This disease was unusually prevalent on the Delaware and Chesa- 
peake peninsula. Indeed, I have never before known it to be one-fourth 
as abundant. All kinds were attacked, even the early and midseason 
varieties which usually escape. Many fruits were very badly spotted 
and unsalable. Very often also the spots coalesced into broad patches 
covering one-third to one-half of the peach. The side attacked was 
dwarfed. The flesh under the black patches was unusually solid and 
ripened very slowly, remaining greenish and bitter when the other side 
was fully rii^e. 

The observations of this year conflrm earlier ones and lead me to think 
that dry weather is not lavorable to the development of this fungus. 
During the growth and ripening of the fmit, rains occurred at frequent 
intervals and there was no dry spell such as usually occurs. January, 
February, March, and the first week in April were also rainy, and the 
winter was mild ; no zero weather. 

This ])arasite evidently flourishes best in shady places. It was un- 
usually common on the Chesapeake and Delaware peninsula in the fall 
of 1891, especially on trees bearing dense and late-rii)ening foliage. In 
pre\dous seasons I have also noticed it most abundant on the foliage 
of highly fertilized trees, esx)ecially those given nitrogen or complete 
fertilizers and growing late into autumn. For example, in the same 

^ These glaads secrete a fluid sought after hy hees and other insocis, 
f CladoBponim carpophilunij Thm. 

; Cercosporella persica^ Sacc. 



92 


region in 1890 it was rare on unfertilized trees, l)iit very coimnoii on 
those which received coinpiete fertilizers, espei'ially on tiic^. lower and 
iiiiier lea.ves. The coiiidia develop on the under siirfece of tl:ie leat; 
often ill restricted areas visible above as yellow or yellowish, green 
patclies with definite margins. Yery late in the season, behire tlie 
of the leaves or afterward, pyciiidia develop on the c.onidial siiriai'e 
ill tlie body of tlie leaf in sucli a manner as t<,i lea,d one t(,) l)eli(vv'(^ thcvin 
a part of the cycle of development. These were 'first observe^,'! in 1890 , 
and again in 1S91. Other bodies similar to tlie ])hoina conceptiieles, Imt 
destitute of spores, accom]iany these, and a search toward spring would' 
perhaps reveal the jiresence of ascospores, a.nd .miglit leail to the deter- 
minatioii of the true jiosition of this forni-genns. 

PEACH RUST.* 

Pueeinia pruni-spinosw occurs but rarely in this latitude (39^), aiiid 
then mostly on thickly planted nursery stock. In (}e<irgia it is more 
ahiindant, but there also it appears to prefer nurseries to orcliards. 
Last year and this year it did not attack the trees until after June, 
In a yard at Cxriffiii a number of small seedlings were tree from rust the 
1st of last July and so badly afiected when reexamined in November 
that it was almost impossible to find a sound leaf. Most of the leaves 
bore dozens of sori. The upper surface of the leaf was either a uniform 
yellowish green or a bright green with sharply defined yellow spots 
corresponding to the sori on the under surface. As in another locality 
the preceding year, the leaves nearest to the earth were observed to be 
most badly attacked. The autumn of 1801 was very dry, the first rain 
of two months occurring on November 1(1 At Yineyiird, (reorgia, in 
3890, it was also observed that the fungus spared the |>arent tree but 
attacked the foliage growing from ])iids which were taken from it and 
set into seedlings in another locality on June 23. 

PEACH ROT.t 

'In eastern Mary.land 'and Delaware, it imined every :tew,da,ys during"’, 
the peach season, and was frequently warm and cloudy betwecui 
showers. In consequence the brown rot, dne to mis v(n.y pia* va- 

IcBt. The blight of blossoms and twigs has already been des<*.rib(‘d in 
Yol, vii, pp. 37-^ of this Journal. In some cases as many as twenty 
blighted blossoms were found on a single twig, but in spite of jill acci- 
dents the peach crop al>ov(^ tlu‘ frost line was enormous. The abuiMhima^ 
of this fungus ill 1801 coiitrasts Btrikiiigly with in 1899, 

when there, was no fruit, and raises the question how it tided over the 
.year of fiuoine. ' ’I'- \ 'i'" 

• ZV/m/OYf iN'ivs. 

f MottUia J ni€fi(jenity Ppvs, 
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PEACH YELLOWS. 

TIlivS malady lias been more tbaii' iisixally prevalent in 'parts of tlie 
eastern United States. There was great complaint of premature fruit 
ill the moiiiitaiiis of western Maryland 5 on the upper part of tlie Chesa- 
peake and Delaware peninsula 5 in portions of Pennsylvania and 1 !hcw 
J ersey pill Coimeetieiit, and at Fenn vil ley Mich. y, whei*e they have 
neglected to reiiiovo diseased trees, . The disease was also found for the 
first time at Ann Arbor, Mich. TMs is a profitable' x>each' region, some- 
what isolated from other peach districts of the State. Cases to the 
iiiiniber of more than 150 were discovered in midsummer. They were 
ill ten' different orchards, and in one or two the evidence indicated that 
the disease had been present more than one year, probably two or three 
years. The disease seems to have broken out first in the orchard of J. 
D. Baldwin, in trees brought from ISfew Jersey. Seventy- five diseased 
trees were removed from this orchard and forty-five from an adjoiiiiiig 
one. All affected trees have been destroyed, and a vigorous effort will 
be made to iirevent the extension of the disease. 

Examinations in early spring of trees known to have been healthy 
the preceding autumn showed that it is jiossible to diagnose a ceAam 
number of cases before the trees blosvsom, but not all of tliem. The first 
syiniitoms of the disease may appear at any time from early spring to, 
late autumn, 

CLUBBED BRANCHES. 

Complaints have been received from Michigan and New York of a 
nursery trouble which renders peach trees xiiisalable withoiit periaa- 
nently injxxring them. The terminal buds are killed, and side buds 
Xiusli, giving to the top a, branched, stunted, clubbed appearance, not 
ixnlike that occurring naturally in certain varieties, e. of Hiiiiuan aiui 
Garfield. The injiiries appear to be done in May or June, and speci- 
mens were received too late in the season to determine the cause. This 
trouble has been present in both States fox' at least two years. Wlmle 
blocks of trees may be affected. They are said to make good roots and 
to grow out of the trouble the following season. 

in specimens sent in more recently from Ohio many of the secondary 
branches were much thickened at the base, very spongy, and easily 
compressed. A microscopic examination -showed many dry cavities in 
the xylein cylinder and an almost complete absence of liguification, the 
characteristic stains with lignin reagents being confined to the vh'j'nity 
of the x>itli and to a few scattered bundles of wood fibers. A large 
number of trees in the middle of a nursery were seriously injured. 


STEM AND ROOT TUMORS. 


Irregular, tiiberform, rough, warty outgrowths on the stem and roots 
of the peach at or just beneath the surface of the earth have been u!i- 
usualiy common in nursery stock this year. Specimens were eollec^d 
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ill tlie District of Columbia and middle Georgia, and were received 
from Criliforiiia and Missouri. Some of these growtlis were as nuicili as 
2 indies in diameter, I e., much larger than the stem itself. Soraiier 
reports similar swellings on apple and pear trees, and ascribes them to 
mecliaiiieal injuries. 

PEAOH nOSETTE. 

Tills disease is on the increase in Georgia, and its contagions nature 
has been settled beyond dispiite.^^ Eoot grafts have been made to de- 
teriiiiiie whether the contagion exists in all parts of the tree or only in 
the top. Cross inoculations have also been made, peach on plum and 
pluinoiix>each, to determine experimentally whether the peach and the 
plum rosette are identical. Other experiments are in progress. 

PLXJM BLiailT. 

This disease (see Yol. vi, p. 108, of this Joitbnal) has done less tlian 
the usual amount of damage in Georgia, but there have been some 
cases. 

FEAR DISEASES. 

The pear crop on the Delaware and Chesapeake peninsula was enor- 
mous and quite free from scab {FusickicUimi) and the spot disease due 
to Mntomosiwrm^ Pear ti’ees were in full bloom at Chestertowii and 
Still Pond, Md., on Airril 19, and the first scab was found on May 3, 
when the young fruits were about one-fourth inch in diameter. Two 
hours search brought to light only twenty-five scabby fruits. During 
blossoming and immediately after, the weather was dry, and there were 
two cold waves, April 24-26 and May 4-6. The records of Dr. Max- 
well seem to vshow that pear scab has been abnndant whenever there 
has been a combination of wet weather and higli temperature during 
and iminediately following the time of blossoming, and not trouble- 
some in other 3?ears. Should additional observations eonfirm this view, 
there is in it a hint as to the years when treatments for scab will be 
most necessary. . 

The first Entomosporium spots were found on the leaves April 2L 
The damage in Maryland and Delaware in 1891 was coiifliied priueip 
to the leaves. These fell so early that many orchards blossomed ajid 
renewed their foliage in late autumn. The leaves of the Kieifer pear 
were not injured. This variety is noticeably resistant. 

With the exception of one orchard, there has been no pear blightt 
worth mentioning in the vicinity of Still Pond, Md., in five yea,rs. The 
large commercial orchards have been remarkably free from it. Tliese 

* Additional Evidence on tlie Comnanmcability of Peach YcIIowh and Peach Ko- 
sette. Government Printing Office, Washington,, D. 0., 1891. 

tSmiUks amylovorm (Burr.) Do Toni, 
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consist principally of Bartlett,Howell,I)iicliesstrAiigoiileiiie5 Lawrence, 
and Kieffer. Clioiccr varieties blighted badly in years past, and their 
cultivation was abandoned. 

SYOAMOBE BLIGHT.* 

The Sycamore disease due to appeared sud- 

denly at Dover, Del., between May 0 and 14. A special examination of 
a large tree Acas made on the first date to discover the blight, becaiiBe 
it had appeared on the tree in previous years. Fot a trace Avas tbxiiid, 
but liaving occasion to j)ass the same tree a week later, dozens of 
blighted vslioots and dead and drooxiiiig leaves Axere found on all parts. 
Imniediately preceding this attack came a cold snap. On the morning 
of the 4th there Avas a Avhite frost, on the 5tli it Avas very cold, AAuth a 
blac'k trost at night, Avliich destroyed the peach crop on flat lands. On 
the 6th it Avas still colder Avith a fall of hailstones. Pollowing this and 
during tlie Axeek in Avdiich the blight appeared came a hot spell. It was 
very Avarm on May 9, 10, and 11. 


NEW FUNGOUS DISEASES OF IOWA. 

By L. H. Pammel. 

The folloAAing paper treats mostly of new diseases of plants, but ref- 
erence will also be made to a few that have been the subject of recent 
papers* Its scope will be limited to such diseases as liave been destruc- 
tive to fanning and horticultural interests during the past year in Iowa, 
since to do justice to the subject over the whole country would take too 
much time and space. ... 

The sulyect can naturally be divided as follows: 

I* Fungi affecting forage plauts and cereals. 

IL Fungi affecting fniits and tmit trees, 

, III,. Fungi affecting forest trees,:- ■ 

To the farmeiAn Iowa: the -diseavsesuinderAhe fiLSt:-hea are of the/ 
greatest importance since the Avealth of the State depends largely upon 
successfiirgrain.aaKlibrage/croi:)s^ ■■ 

, - I.~~FO.EAGE'. GBOPS AND OEBEALS-. ' 

Diseases of wheat — Aside from the usually common grain rusts [Fue- 
ciniar gramlnh^ and ruMcp-vem) a serious disease of the wheat lias 
a])pearc‘d in the so-called or scab,’^ as the disease is.called in 

different parts of the (‘ountry. This disease causes tlie ui>per part of the 

^ (UtmHporiim nmnaeiiiimi, {Veh\.) 
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head to dry up and ripen prematurely, x^ltlioiigii I have not iinide a 
tlioroiigii study of the disease it seems to be due to a friiigiis described 
by Wortliiiigtoii G-. Sinitl# as Fusisporium eulmorum. The genus Fusis- 
poriiim is i)Iaced by Saccardo with Fmarmm. In all probability Smitlf s 
species is one of the others ahectiug grains, but I ha.ve not coiiri)ai’ed 
tlienn The myceliiiiii of the fiiiigus is white or yellowisli mid |,)erineates 
the kernel and flower. According to Smith tlie spi'kelets are glued 
together by a gelatinous substance iur)dueed by the threads and this 
causes their death. Tlie liyphm when i)laced in a nutrient solution pro- 
duce ail abundance of fusiform septate spores. It should be reniein- 
bered that the genus Fusariwni contains many representatives which are 
entirely saprophytic. Thus Fmarkim solam, whicli is destructive to 
tomatoes, is not able as Prof. Gallowayt has shown, to cause rot unless 
the tissues are somewhat disorganized. Cladosjmrm^^ is not 

an uncommon fixiigiis on blighted wheat heads,” and Frank | has slio wii 
that it is parasitic on the heads and leaves of various grasses. This 
disease seems to have been known for a long time in Iowa. Prof. Bessey 
so stated at the Indianapolis meeting of tlie Society for the Promotion 
of Agricultural Science ; and it is also found in many parts of tlie ITnited 
States, as Prof. Galloway stated at the same meeting. I)r. ‘Weed has 
found it very destructive in parts of Ohio. Some varieties are more 
subject to the disease than others. Thus winter wheat was not subject 
to it nearly as much as some of the most highly prized of the hard 
whiuitslike the Saskatchewan. 

Fiseam of JIa r %.~Barley on the college farm at Ames this year, 
aside tfoiii the *^^rusts” and smuts,” has been subject to two diseases. 
One, SeolecotriGhim (frmnhm^ Fuck}.,§ which has long been known as 
a serious pest to orchard, timothy, || and other grasses.lf The diseased 
leaves are marked with brown, or purplish broAvn, spots, which aiipear 
on the leaves transversely. The hyphm, which are sometimes septate, 
make their way tliroiigli the stomata and bear the small brownisli spores 
at the end, or sometimes laterally. The fungus occurred on all of the 
varieties.. 

: ' ^The other fungus is • This, ap-, 

pears, earlier and Is, .more destructive. .-Mr., Ellis, to whom specimens 
were submitted, wnites that the fiingus is, without (hmbt, IbibeidHirsP^ 
graminmij and this is the same as IL imurm^dcuunij 

* I)iseas6S',of.' Field and Garden Crops, p. 208.; ■' ' ■* ■ . 

t Keixu’t U. S. Dept. Agriculture, 1888, p. 339. 

I ICivanldieiteii'derPflanzen, 'p.' 580, 

'^VlVclease, Dept, of Agrl. Report 1886, p. 129, Plate vii. Ellis, N. Am. Fungi, ISfo, 
imasimllL 

liBidrag: tiU Kaniiedomen om vara odlade vaxters sjkdomar. pp. 185, pL 9. Sorauer 
Just ,Bot. Jaliresb. 1885 p. 502. 

:f 'Saccardo Sylloge fuiigortim,',VoL IV.'. p, .348.'v , 
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0. & E.* and Pa:ssermi’’s 11. tureietm.i ' The specimens in Ellis’s S'ortli 
American Eiiiigi. ay ere found on dead leaYms of Zea Mays. PasserinPs 
specimens AAmre also found on tlie species, and lie attributed it to the 
tiiiigiis he has described. Briosi and CaAmra|: liaAm described, tigiired, 
and distributed the same fungus in their collection of parasitic fungi. 
In their spores these species seem to agree well enough AYitli'Eabeiiliorsf a 
II. gramimim^ Avhich AAms found by Caspary§ on barley. Frank |j con- 
siders it to be only a aycII deAmloped In 1885 Eriksson 1] 

Ibiiiid a disease on barley, near Upsala and Stockholm, AYhich he con- 
sidered identical Avith that found by Caspary on barley in Germany. 
The loAva barley disease agrees AYith Eriksson’s, but diflers from the 
corn disease found by Passerini. According to this observer the leaAms 
of corn attected by the fungus are at first yelloAY, then become more or 
less discolored, and finally AAult. 

The spots in the specimens distributed by Briosi and Cavara on corn 
are sharply limited and extend across the veins. This disease mani- 
fests itself long before barley has headed out.” In this barley dis- 
ease the spots extend from the base to the very tip of the leaf in paral- 
lel rows. The diseased leaves form quite a contrast to those of the 
adjoining healthy plants, as they are variegated pale yelloAA^ and green. 
All tlie stalks of a stool are affected. The plants die prematurely, and 
soon after death the leaves become torn into shreds. An examination 
of the affbcted parts Avhen the variegated linear stripes appear sIioaa^s 
a colorless mycelium permeating the tissues of the leaf. Later a num- 
ber of erect septate liyphaA appear through the stomata or they break 
throiigii the epidermis, bearing large three to six celled spores at the 
end. Occasionally one finds these hyi)hm branched. The mass of brcAAm 
hyphin and spores along the veins can be eavsily seen with the naked 
eye. The spores germinate readily, often a number of germinating 
tubes coming from a single spore, I have also found tlie 'Selminthos^ 
porium^yheTe8eoleeotrM^^^ 
but not in such abundance. 

The usual amount of smut has oceui*red during the past summer. 
Ustilago segetum of oats, barley, and wheat and JI. corn have 

done an unusual amount of damage. Grasses have also been aftfected 
by several kinds of smut,* some of which are quite destrnctive. 

Tifnothy Smtt% {TUleti&striwJ'o7'mu^(^ only did 

^Ellis N. Am, Fungi No. 45. Greviltea Yol. vq x^* 

tLst iiebhia del graiitiirco. i>i). 3. Parmia Schroter Just, Bot. Jaliresb. 1878, ]>. 
184. 

t Fungi Parassiti dell© x^iante cultivate od utili esslcati deliueati e descritti. Ease. 
■Ill iiud IV, No. '81., 

§ Herbarium Mycologicum No. 332. 

Ij Krankbeiteu der jiflanzen, x>* 582. 

f lleber eiue Blattfleckeu Kranklieit der Gerste aus den Berichten der Botaniska 
S5nskax)et i Stockliolm. Bot. Ceutralbl. Yol. XXIX, p. 89. Sorauer Just Bot. Jabresb.y 
1885, 1 ). 515. Distributed iu Fmigi Scand. Ho. 187. 
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tills fiiiigus oceiir on timothy growing on tlie cnmiiiis, but quite seri- 
ously in tlie field as well. It is known to occur on many grasses in 
Eiirope^^^ like Alopetnims^ Brka. Foa, Anthoxcmihm^^^^ AlMiuni^ Iloleiw^ 
Arena, etc. In this country it is known to occur on Agropyrum repensj 
Mymns Canademh var. glaucifoUiisA 1 think it does not generally 
occur here- on blue grasSj but 1 have found it on that host in Cam- 
bridge,. Mass. Lovst summer it Avas also found on the same host at 
Ames, where it was groAving among timothy, forming the same lead-, 
colored patches it does on that grass. 1 did not, however, observe 
that the leaA^es Arere afterwards torn into shreds, as it AAms cut soon 
after the fungus appeared. Very likely it does so, as it seems to be 
common AAdieii fungi attack grasses, especially along the veins of the leaf. 

Brome hromirora^ Fisch. de Waldh. var. maerosjHyra^ 

FarloAV.) TaJl Meadoiv Oat Smiitj ( Gintractm axeneWj Ellis and Tracy). — 
Early in June Mr. F. A. Sirrine called my attention to several smuts 
occurring ou some of tlie cultivated grasses in the plats of the experi- 
ment station. The first {Ustilago Zirowirom, Fisch. de Waldheim) is 
apparently the variety maerosjmra^ of FarloAV. It occurs abundantly 
on one of the best of oiir iiatiA’^e vspecies of Bromus (B, 
and it has been reported on B. eiUatus^ by I)r. Halsted. It afleets the 
inflorescence so as to completely destroy it. This smut Avill probably 
not occasion iniicli loss, as it attacks the inflorescence and tlie grass can 
be cut before it appears, but it must greatly injure its vitality. 

The second destructive smut Avas found on Arena elatior. This was 
more coinmoii than the Brome smut and seems to be the same as has 
been found by Prof. Tracy in Mississippi on the same host, and 
\ (Mntraetia Ellis and Tracy.§ It transforms the ovary 

into a coinpact mass, Avhich is made iij) of small broAvnisli spores. 

^ " qqiis year Ustilago panieAmiUaeel (Pers.) 'Wint., Avas .very common on 
Fmiicnm eupillare mAP. sanguinale, completely destroying a large num- 
ber of the plants. Last year it Avas noticed abniidantly only on the lat 
ter 'host, none being found on Fanhum eapUlare, It Avas obseiwed, on 
the latter by Prof. Arthur || some years ago about Ames. This fungus 
does not seem to differ from U. occurriug on tlie saudbur 

( Genehrns trihidoides)^ aud unless experiments have been made to dcciide 
Avhether Paniciim smut can be transferred to the sandbur aiul rice 

*• J. B. Do Toni in Saceurdo Byllogo Fuugorum, Yol, ir, p. 484. AVinkn* I)i(^ Bilzo, 
VoL r, p- 108. The following hosts are given hy AViiiter: Af/rosUn Htolonifem, A. ml- 
gurl'i, CalamagroHtk Bcdleritma, Milium effumm^ EalcuS lanalus^ Airnc elatioy, liriz'a 
media, Foa jjraieuBis^ Eactylis glomerata^ Fesittca ovin a, F. elatior, Fromun iuermis, 
Laliuni iierenue, 

tTrelease, Smnt of Timothy. Dept, of Agrl. Keport. Ellis North American Fnngi, 
No. 1498. 

I Bnll. Iowa Agrl. Collegej 1886, p. 59. Saccardo 8yllog(i fungornni, Ami. viiy p. 
T61.'' '.'.Winter I c., VoL 1, p. 77. 

§ Journal of Mycology, A^ol. vi, p. 77. 

: i|B,ulL lowaAgrl. College, 1884, p. 172. 
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nersa^ they should be iilaced together. I mention these cU'Ses to show 
how destructive some fiuigiis diseases are some years and they (h> not 
appear at others. 

Glover EiiSf^ ( Uroniyces trifolU^ Alb. & Schw.) Wiut.^ is referred to by 
Prof. Dudley in a recent bulletin as occurring on red clover in ^ew 
York in a very destructive way. I think it has not been juevioiisly 
reported on that host in this country, though occurring abuiidaiitly on 
it ill Europe, according to Prank, Kraft, and others. Clover rust has 
long been known to occur on white clover in this country, and is at 
times quite destructive. lu August iny attention was called to the 
rust occurring oil the campus close to the botanical laboratory. The 
idauts aftected were somewhat trodden, but nearly every stalk had its 
leaves badly diseased. The affected plants soon withered. After the 
first discovery the rust was soon noticed some 30 feet away, attaekiog 
the leaves and stems. It was quite general, as students brought speci- 
mens in from tlie field and various places on the college farm and 
campus. During the months of August, September, and early October, 
only uredospores were found, but later teleutospores were produced 
very abundantly. The stems were marked with longitudinal brownish 
soil so thick that in touching the plant the hands were colored brown. 
The teleutospores made their appearance first on the stems, and later 
they appeared on the petioles and leaves. 

TJromyces trifoUi also occurs on crimson clover mcarm- 

Some years ago it was very bad in an experimental plat at 
Madison, Wis. The fungus is more destructive to this plant than to 
red clover. It has also been found on the same host at Ames by Mr. 
Sirriiie. In this country the fungus has been principally reported as 
destructive bn white clover, and commonly all three stages occur on it. 
Miss Howell has recently shown that the fungus on red and on wliite 
clover is identical, and that the uredo and teleutospon^s can be produced 
from the iecidiuni which appears early in the summer. 

IL— MUTITS . AHB ' FliXJIT amsES. , / 

Pltmi SeabvfSUe'k %ia^.-—Por two seasons I have watched with sonie 
interest a ftingiis which causes the plums of some of the cultivated 
varieties of the Miller^, to become spotted 

and more or less scabby. So far as I know this has not been recorded 
before, though Professor Osborn informs me he has observed a similar 
appearance for some years. It is not improbable that the disease may 
be quite common in ihe Northwest. The cause of the spotting is a par- 
asitic fungus which seems to be closely related to the fungus causing 
the black spot disease of peaches {Gladmporiim carpopMliim,) The 
last species was described by Felix Von Thiimen in 1887 1 and he records 

' ^ Treloaso Parasitic Fungi of Wisconsiii, Ho. p, 21. , 

t Symb. MycoL, p. 107. , . . 
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it as yeiy troiililesonie in tliat year and tlie year before. Eec'cvntly Prof 
lias recorded it as very widesi)read in Iiidiaiurj and Dr. Eiaviii 
F. Siiiitlif a>s (iriite destructive ni Delaware, Micbiga'ii, etc. Professor 
Ifallo'way, wlio lias kiiidly allowed nie tlieiise of bis tiiipiiblislied notes, 
records it as xery destructive in many parts of tlie United Stat(%s. The 
],)riiid]ial hiss results troin unattractive peaches and i)reiiiatiire dcMiay^ 
due to Mo-nllia fruetif^ena and other saprophytic tiingi. In. Texas I 
have seen many peaches affected by it, esiiecially the la^te Viuieties. 
The pliini fungus differs in some resxiect from the peach, but tliis may 
not be sufficient to make a new s^iecies. 

So far I have only found the fungus on the fruit, but the peach fuiigiiKS 
is recorded by Prof. Galloway on the leaves as^_ well. When i)liims 
begin to ripen, or are just turning in color, small round iiatches not 
larger tlian a pin head make their aiiiiearanee. They are xnde greenish 
or giuyisli in color. These spots increase in size ti.ll in some causes they 
are half an” inch across. They are usually round, with a somewhat xader 
border. In older specimens the x>atches are frequently coirfluent and 
of darker brown color. In very old sxiecimens, espedaJ.ly in those, 
where tlie frait has undergone decomx)osition, thexiatehes become b,lack. 
and line veu. 

An examination of the small grayish spots shows a nearly colorless 
iiiyceliuiu creeping over the surface. In the daiker poitious of 
large x>atehes are septate hyxdue. In some cases these can be seen to 
come through cracks in the cuticle. They are irregular in outline and 
freQileiitly , bent. As the material becomes older a dense stroma of 
short brownish hyxdue appears. It lies between tlie cuticle and the 
cellulose layers of the cell wall. In cross section the liyphm are more 
or. less angular in axipearance, but when free they are rounded. This 
stroma, especially imder favorable conditions, keex>s on producing the 
- erect septate liyxdne, which bear tlie slightly colored spores at the end. 
Tliey are oval in form, pointed at the end, and usually two celled. The 
spores germinate readily when kept in a moistnliamber, producing a 
colorless tube. , 

, Tlie fungus itself does not imx>air the qualities <,)f the Ifuit, as tl.ie in- 
jury is, little, beyond where thesxiot appears, a:decting only tlirec or hair 
layers' of cells underlying the spot.-. .Outside of the, spot the-,, tissiies 
have,their -normal appearance. ' The cell contents of the attectedqiarts: 
are brown- and dead. . This death of cells causes a loss of water, , and, 
as a result,' small cracks apx>ear iir the -cuticle through wliicli the' hyjilne 
call readily enter the' x>lant.; ,Biit this entrance, vsofar as I liave ol)-' 
served, is only superheial, never in the epidermal layer, nor even beyond 
■..the^eelliilose layer of 'the '.'cell -wall of-the epidermal cell. It is not un- 
common- to find large cracks or ■ rifts thinugh the onter^ patcJies. ' Plimis 
affected , by tins fungus in variably sliow' ; Monilla fntetlgena ^ ' putrefiudi,ve: 

Bull. "A’gd. Experiment Station,' ludianav No. 9,-188.9* 

.t Jour. Mycology, -Vol. ,v. p. 32. ■' -;- 
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bacteria., ami le^ss coiiiiiionly RMzofm nigrleans, wliicb ea,ime rapid 
decay of tiie fruit. A/ number of aftected plums ^vere placed in a. moist 
cliaiiiber iiiiixl tliese were soon covered with a vigoroiis gTOvtli of 
IlrynUia^ its iuyceliiiiii spreading* in all directions. Its growth siibside.d 
ill a few weeks, when mycelial masses were formed. 

The pIiiTii fungus seems to differ chietiy from tlic one occurring on 
peaclies in the sliorter hyplne and somewhat smaller spores. Those/ on 
the pemdi are occasionally borne laterally. The more vigorous hyplue, 
of the peach, may be due to physiological causes. Mr. Ellis, to whom 
specimens were submitted, thinks it is a distinct species. 

A nthramose of currants^ ( Olmosporkini ribis (Lib.) Mont, and Desm.).^ — 
Attention lias been directed to this disease by several investigators."^ 

It is very destructive, causing the leaves to become s]>otted on the , 
upper surface, and to fall long before the proper time. Sometimes the 
lea ves drop early in August. The spores come from small dark-browii 
specks. IVlieii ripe the epidermis breaks, allowing the spores to ooze 
out ill tendrils. It is most commonly found on Sibes rubruni at Ames. 

Two other destructive diseases liaxm also appeared on currants. Qne 
is caused by a species of Sejptoria, The spots are at first brown, later 
becoming pale on the iipxier and browm on the under vSurface. Each 
spot lias a number of small conceptacleSj wliicli contain tlie slender 
spores. Another disease found on Blhes rnhnmi causes a similar spot- 
ting but does not contain coiiceptacles, the hyxfiuB breaking tbroiigb 
the epiderinis and bearing the Chrcos])ora spores. Botli of these fungi 
cause the leaves to drop jirematurely. The Septoria disease is the more 
destructive. 

Karsteii. — It lias become ]>ractically impossible 
to grow good cherry seedlings on account of this fimgiis. Leaves begin 
t(,) frill early ill June, and where cherries are budded the young growtli 
contiimally produces spores throughout the season. 

The elmter eiepfimgm of gooseberries (uTJeidmm DO.) lias 

be(.^n very destructive to cultivated: .gooseberries/and a., common' ciilti-" 
\*atcd slirub, Bibes alpinunu It not only afreets the leaves', ljut. causes' 
tlie fi*'iiit todieeome greatly distorted and worthless. 

Blaek hiot {IHoicrightki morhosa), although oceurring abuiidantly on 
a large iminber of hosts of the genus Ik-imusj is especially destructive 
to wild plums and cherries 'in this State P, senh' 

tma^ P. l''’'hY/'inn'(i/xf), frequently causing the. death.' of the xdaiit in' a 
few years. It is not uncom.moii to 'find it on Primus (Umestmifmil 
wutliin the last year it has been: ibund on one of tlie Gliinese apricots 
(Primus Armeni am) on the college, grounds.' '■ The tree upon wMch': the 
ftingus was found, lias been 'subject to much, pruning, And,' possibly in-'. 
' feidioii has been ];>rougbt' about in tliis way. . It is not improbable that, 

*J.)u(Ut\v, IA|Kr. Sta.vC(m^^^ Uiuv., Itliaca, Bull. 15, ]>. 196; Feck, 38th 

and 43d KexHirt, 'N.'Y, State ' Mus., Nat. ■Hist, ii. 98, Cfr', Seymour, American Garden, 
vohxi. • ..'.b;',' 
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tlie jW’imiiig’ ]ias lowered its vitality and I'endercd it liable to the dis- 
ea-se. 

Vibridnea hypo()cva has also been found at Ames on an old dead grape 
root. 

T17(/te rmt of heeU, — Late in October, wlieu tlie beets were being 
harvested, one of the students, Mr. AV. Znmnt, brought a. leaf of the 
ce»uiinon beet, wliich showed several white pustules which proved to be 
a OyntojyiiH. A careful search through other herbaria has shown more 
specimens. I have not seen the oospores, so I can not say to which 
species it belongs, but the conidia resemble those of CyaiopuH bliti (Biv.) 
de Bary. This has not been recorded as occurring on any of the Ohenopo- 
diaeea^ in the United States. Frank,* Sorauer,t Berlese, and De Toiiif 
record it as occurring on Chmwpodium, a genus closely related to Beta. 
Here again we are confronted with the c[ne.stion why this (Jyntopm 
should affect the beet in Iowa and apparently has not been found on 
* this host in other parts of tlie v’orkl. It certainly seems that if the 
fungus had occurred commonly it would have been observed before. 

III.— FOREST TREES. 

Thus far I have not observed Gloeosjyoriim nervkequum on sycamore 
trees in the vicinity of Ames, but a ftingus giving the leaves (d JGsotilus, 
(jlahra a similar scorched appearance was found early in August. It is 
due to the parasitic fungus 42>/*«Topsoideff, E. and B. By 

the middle of Seiitember many of the leaves were dry and had fallen 
from the tree.s. 

CMaraqyple fmigus.— 8o t&v an 1 \iuow only recorded species 
ioT tMs locality is Gym'msforangmm maeropus, \mt last spring a sci;- 
ond species, U. was found infesting one of the cedars. G. 

iMftcrajms is the common species in Illinois, AVisconsin, and Iowa, and 
I think is the common “cedar apple” in most parts of the United 
States. Dr. Halsted§ concluded that we have only one species in this 
locality. I found only a single specimen of the otlier after a diligent 
search. It might in this connection be interesting to state tliat some of 
the wild crab apples close to Jimipcr/09 have been so severely 

attacked by Ewsfelia pyrata that not only was every leaf affected but the 
fruit and young branches as well. The young branches usually died, 
so that the trees are in a bad condition. It was also noticed that be- 
fore Gymmyporanyimi macrojms appeared the leaves coming from the 
small lateral branches were yeUow, as if they had been infested by the 
fungus. Other duties have prevented my studying tliese early yellow 

■ '' Kraiilfheiteri der Pflanzeii, p. 419. 

tP:fla.iizeiikranklieiten,Tol. n,:p. 175. 

+ Saccialio.8ylloge fiiiigwiim^ Vol. VII, :p.'236.'' . 

^ Halsted, Bull. Iowa Agdc-. College, Botanical Dept., 1886, p. 63. Eeport 0. S. Dept 
Agriculture, 1888, p. 370. ■ : ; ' 
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leaves carefully. Dr. Farlow* refers to RwstelUi miraiitliiea as possibly 
being pereiiniaL 

(Lib.) has been quite devstriictive to fL/z/bciis ctii- 
emi and J. )ii(jraj causing brown spots to appear on the leaves. Trees 
tliiis affected lose tlieir foliagepre maturely. Marsoma Alartirn'i Sacc. 
and EIL, coiiimoiily occurred on Quenms alba and Q. rubra, causing pale 
colored spots witli two-celled vspores. FhyllacUma rnffulta occurred de- 
structively on Fraxinus at Ames the past summer. 


REMARKS ON THE FUNGUS OF A POTATO SCAB. 

{Spon(fof>pora solanl Brimcli.) 

By Prof. O. DE Lagekheim. 

In piircliasing some potatoes at a market in Quito for use in bacterial 
ciiltiiresj I noticed wiiile cleaning them that they were affected witb 
blacii: Avarts. An incision into tliese warts convinced me tliat they were 
caused by tlie fungus Spongospora solam, described by Bruncliorstt 
several years ago. This disease is said not to occur in Ilorth America,! as 
the disease known as scab is there produced by other fungi. Since 
Soutli America is the home of the potato, it seemed to me of interest to 
study this disease here. The disease is generally known in Quito, and 
manifests itself on potatoes from various localities. It is called Oara/’§ 
and is supposed to be occasioned by the gnawing of worms. 

The microscopic appearance and the behavior of the irarts coincide 
fully with the description and illustration given hy Bniiichorst (loc. cit., 
I>. 219, Plate I, Fig. 2). While the microscopic illustrations of Brimchorst 
were quite accurately drawn, they Avere, nevertheless, altogether erro- 
ueously interpreted. The Avart-forming tissue, which he considers as a 
part of the potato altered by the disease, is the pseudo-parenchyma of 
fuiigiis hyi)ha?, in Avhich the characteristic spore balls arise. The fun- 
gus is, therefore, not a Myxomycete, and has no relation to Plasmodio- 
phora. In cross sections of the Avarts liyphm are often sean 'giwing 
out of the pseudo-parenchyma, their membranes being luecisely of ' the 
same color as the cells of the pseudo-parenchyma. ' TiiC' membranes of, 
the hyplne are of a more or less, purple-broAVii color. In a Avart that 
does not yet contain spores the hyphm are filled Avith a colorless proto- 
plasmic' substance, which is A^ery often full of vacuoles. It is perhaps. 

Parlov?: Tlio Gyiunosporaugia or Cedar Apples of the United States. Memoirs 
Boston Soc. Nat.' Hist.' 

t Regarding a very widovsp read disease of the tubers (Bergens Miiseuraj Aars- 

horctniiig, 

t Ae(u)r(ling to Tliaxter. Report of the Mycologist, p. 6 (Fourteenth Aiiniml Report 
of tin'. Cfmneei,i<!ut Agricultural Experiment Station, 1890), New Haven. Connecticut. 

§ A w<vrd from the Quiehua language, Avhicli nieans scab in English, or sarm in 
Spanish. \ 
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tills vai'iiolated protopiasin wliicli Enuicliorst (lot'.', cit.,, Plate Fig. 
fi) mistook for the iilasiiiodia of his ^Sl>owY/o,sfj|K»'7'o In the warts 
taiiiiiig iiiatiire spore balls the hyx>hai are iisitally enijity. The struc- 
ture of the spore balls was correctly iiiulerstood aiul drawn by Bniiich- 
orst (loc. cit.j p. 221, Plate i, Figs. 4^ o), but they are not detached, being 
ihstened. to the siirroimdiiig hyplne of the pseiido-pareiicliyiiia. In tliiii, 
cross sections one can easily see that this is so, and tliat very often, if 
not always, branches of the hyi3ha3 penetrate the interstices of tlie 
sj'iore ball, fill them up, and are firmly united to the individual" spores. 
According to this the development of the spore balls is cpiite ditfereiit 
from the one stated by Ernncliorst (loc. cit., p. 223). I did not meet 
with any early stages of the spore formation among iny material. Ac-, 
cording to the structure of the mature spore balls it is presumable, 
however, that they arise in the following way: hleighboring hyphie de- 
velop upon the pseudo-parenchyma, and divide up into small cells which 
cling firmly to, and partly surround, the sporogeiius hyphce. The outer 
membrane of the i;)erii)lierai spores is not quite smooth, but .seems 
granulose. The Ksize of the individual spores agnees witli the statement 
made by Ernncliorst. I have been as unsuccessful as Bnincliorst in 
making the spore balls germinate. Until we iinderstaiicl their man- 
ner of germination it would be premature to assign the fungus to 
any definite place in the system of classification. Probably the libera- 
tion and geriiimation of the siDores results through the decay of 
surrounding pseiido-parenchyma. Enmchorst mentions that the crusts 
are frequently eaten by insect larvae, and this seems to he the case here 
also. It' is probable that the spores pass through these insects witkout 
sustaining any injury, and are distributed in this manner. It might 
|)rove of interest to make exi>eriments in this line. 

, , :Iii conclusion a few words lUiiy be said in regard to tlie correct naiim. 
of tlM^Aiiiigus. ' It seems to me that Spongos^^ora .s'otoPIIruiudiGrst is 
identical witli a fungus long known and described by various an tliors,. 
The name of this fungus is Uryslbe 6*u7>^mYmeaWallroth (.Linnea, 1842, 
'p.332), Achich is>said to havedlie following synonyms ; 

'' .Fmtomgm Kartoffel Epid., 1842, p. 28,' t.ii, 

'■Pigs., 9-13, t. Ill,- Figs. 30--38., 

:'■';■:" T'iiJberemm seaMes^^ Berkeley, Journ. Eoy. .Hort. Soc., 1840, voL i,'p. 33,' 

'.Pigs. '30, 31.": ' "'■■ ','■■: 

' 'Soros 2 )ormm. smMes. Fimhex you Waldheim Aper. .Syst 'XJstil.,'1877', 

'p33.''A."V . . :■' ■ 

: "IJnfortiiiiately the publications of Wallroth, Martins, and Berkeley are 
not accessible to me, AAdiich renders it impossible for me to ' decid'O ,th,is 
qiiestiom If my supposition ’be correct, the fungus should .be. .■called 
S^xmgosjxnxi suM^errama ^ 

. MicnoBiOLOG-icAL.LABOB^Tonjy AT Quito, Jme 24^ 1891, ■ 
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DESCRIPTION OF TWO NEW SPECIES OF PERONOSPORA* 

^ By M. B. Waite. 

Peronospora CELTIDIS. 


(Plate XVII, Pigs. 1-lG.) 

Spots definite, angular, minute, about or less in diameter, limited 
by tlie veiiiiets ; by confluence forming irregular patches or covering 
the greater part of the leaf; dark purple above, and vdieii close togetiier 
siuToiiiided by an indistinct yellow border; on the iiiuler side at first 
i.^ dark green in color, with a water-soaked appearance, beconiiiig asliy 
gray as the conidiophores are thrown up, then brownisli, the confluent 
. patches soon becoming brown. 

Mycelial liyplne small, delicate, niiieh brantdied, from 3 to in di- 
ameter, averaging about 6/i, with very thin and liy aline cell walls. 
Haustoria not- seen. 

Conidiophores slender, four to five times branched and bearing from 14 
to 28 coiiidia, branching in the so-called dieliotomoiis manner, but with 
the first branch extending outward at nearly a right angle. Branches 
and tips nearly straight, tips gradually tapering to a blunt point. Total 
. length of the conidiophores 200 to 320//. Length of tlie stem to the first 
braiich nearly equal to the length of the head from the first brancii to 
the tip.':' 

Oonidia elliptical, nearly twice as long as broad, 14 by 26// to 20 by 38//, 
averaging about 16 by 31/./, provided with a blunt apiciihis and a 
swelling at tlie base which closely resembles that at the apex, making 
the two ends appear alike, dark, smoky colored; gerinmating by zo- 
ospores, eight or nine in number, which break through the apical papil- 
liis. In living specimens viewed with a low power of the microscope 
as an opaque object the conidia appear black, and the conidiophores are 
" hygroscopic. 

■'Oospores x>roduced abundantly in the leaf parenchyma, .to which tlie 
whole fungus seems tube limited; subgloboso, light brown in color, 28 
l)y 36/i to 30 'by 44//.;. endospore .' ratlier thin;, exospore smooth, ..quite 
.variable in thickness, causing the margin' of tlie oospore to' appear un- 
dulate ill cross section. Walls of the oogonium thin. 

■ ' 'On ' Geltis oee/iientalky L. . 'Washingto.n, D.' 0., October 7,' 1891, Herb.- 
M.' Ik, .Waite,' No. 556; Octobei'. '9, 1891, 'Herb. M'. B. 'W,.. No., 557. 
'Still Pond, ',Md., October 10, 1891, 'Herb. W. T. Swingle, Nos, 402.6,, 4027« 
This, spec is ' an .■exceptional form in many ''respects., 

'■ It is'.'the,''only species in the fhmily 'so far-found growingon a tree, altliougli 
.' grows - on seedlings of Fagtm .aiid.'Other'lrees, and-'- 

,Flmmopara on Viburmm; ■P.mtiGohin m:FlSis;: '.'R 'nbmolm, 
'.onRibeSj/'F&rgm^'Ora on Rubus all grow' Oii 

'.'woody plants.', '',Th-e-'''spot8,'fbrmed on'''':theMe'a are usually small -'and' 
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would at tirst' glance scarcely be tboiiglit to be the work of a Perono- 
spora« Tlie leaves of the host plant are harsh and firm in' texture* 
Whether from, adaptation to this peculiar host or from other causes this^V' 
species seems to have developed on different lines from most Pero!iO“ 
sporacem* It does not fit well into the present scheme of classillcatioii. 
The gerininatioTi by zoospores would suggest Flasmopara^ but the" 
long;, dark-colored conidia are iniich unlike the ty]:>ical coiiidia of tliat 
genus, which are small, orbicular, and Iiyaliiie. The coiiidia> of this 
species are also remarkable for the papillus at the base. The conidi^'^ 
phores are similar to those of Peronospora, but the nearly straight 
branches and tlie tendency of the first branch to come out at iieaiiy a 
right angle gives at least a suggestion ' of TTasmopara. It should be^.-, 
remarked thati the so-called pinnate coiiiclioi>hores of Plasmopara, ai’C 
not pinnate. ■ The lat'(n'‘al branches are rather short and are arranged 
along a lengthened axis after the manner of the two-fifths phyllotaxy 
in phenerogaiiis. In the dichotomous forms, as in Peronospora, the 
branches are arranged in the same way except that tlie lowest branch 
is relat.ively long* and extends upward rather than straiglit out, but 
there is rarely any difficulty in deciding which is the main stem. They 
are not, then, truly dichotomous. 

The eonidiophores of P. eelUdis^ while of the type FeronmimrUj may 
be regarded as a step toward Flasnio^ara, So ffir as known to nuy^ 
no one has studied the exact arrangement of the branches of the 
eonidiophores of any species of this order. Outline drawings are 
scarcely satisfactory representations ' of these objects, because they do 
not clearly indicate whether a given branch extends up or down from 
the plane of tlie drawing. The figures of the eonidiophores given on 
Plate XVII are open to this objection. .■ It is not easy to determine how 
.each branch extends, much less to r-epresent it accurately in a drawing. 

The' myceliiini of this species looks quite unlike the typical mycelium 
of Peronospora. It is much more delicate and somewhat resembles 
that of the ITrediiiea\ The odspo're is appainntly iclenticiil /with' that 
of the section The oospores of-' the two species represented on 

the plate are strikingly similar except 'in size. But w’ith all the ch'ar- 
■acters -taken into- account one would scarcely wish to place F..eeltidw 
■Tn„the section F]ff'i(S(v^. -Mr. W. T. Swingle has pointed out, to me that:-- 
.FeronoHpora euhensts, B. and .0., resembles ,P eelMdis. quite closely, 
.and', is its nearest' ally, and that these two species, form, a' group by' 
'themselves, differing considerably, from either Feronm])(}ra\ or ' FImmth 
pmrL 'Both have, long, very- dark conidia,' pointed at each end and 
germinating by zoo,spor6s, with eonidiophores of the- so-called diclioto- 
-moiis- and -strongly hygroscopic. For the present 'the form on 
C-eitis is tlioiigiit -to be best jilacedin the genus Feronospom: 
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Peeonospoea hydeophylli. 

{Plate XYII, Pi,^^s. 17-24.) 

Spots yellowisli oii'botli sides of tlie leaf, but more ■\dsible from above, 
2 to 4"”'“ broad by 10 to long, -witli ratlier indistinct margins, lim- 
ited laterally by tlie veins, or by confluence covering* the greater part 
of the leaf*, becoming brown with age or causing the wdiole leaf to shrivei 
up. Under surfrxce of the spots sparsely frosted by the coiiidiophores. 

Mycelial li,;^T[:)lne occasionally branching, quite irregular,, narrowed 
down at frequent intervals' to half the average diameter and covered 
with protuberances, some of which are siifhcieiitly extended to form 
brancliesj diameter varying from 0 to 7 in the constricted portions to 
15 or 16/i, or even more, in the swollen parts, averaging 10 to 12//. 

Haustoria. small, 15 to 24// long, consisting of a short, broadly elav- 
ate branch with three to five finger -like small branches arraiiged in a 
whorl around its apex. 

Coiiidiophores rather large, dichotomously many times branched, the 
branches bent into reversed curves and often twisted around each 
other; tips slender, tapering to a blunt point, curved or often with a 
reversed curve, numbering sixteen in a small specimen to fifty on an 
average, or to seventy-five on a very large one. Total length of the 
coiiidiopliore varying from 200 to 450//, length of the stem to tlie first 
brancli varying from one-half to four-sevenths the total length. The 
first branch is relatively large, usually frmm two-thirds to three-fbiirtlis 
of the length of tlie whole head, and contains about that proportion of 
the tips, ofren nearly equaling the rest of the head. 

Coiiidia ovate, without apical papilhe or marks to indicate the point 
of attachment; smoky colored, measuring 19 by 28// to 25 by 35//, aver- 
aging about 21 by 30//; germinating by means of a lateral tube which 
is often curved in a loose spiral and usually at one or two points swollen 
abruptly to twice the normal si:^e, which is gradually resumed again. 

Oospores produced in the leaf parenchyma, subglobose, 39 to 45// in 
diameter, light brownish in color; endospore rather thick; epispore 
thin in places, causing the margin of the spore to become undulate in 
section.. Walls , of the 'oogonium thin. ' 

■ On Yirgkmmrij L. ' Oregon, TIL, Tune 1, 1888, Herb. 

M.E. Waite, io. 558. Uear Washington, B. C., M'ay 5, 1889, 559, a 

single infected ]:)lant., , Iowa City, Iowa, spring, 1888.'. A. S. Hitchcock.* 
v' ;;. Ohserdations, — It, will be seen from the description .and drawings that, 
this , species is a typical Feromsj^ora of the section Effusm, ■ 'It presents 
no difliculties. in,, classification iiniess.it be in The frict , that, the 'species 
ill the section, 'are not'' 'very clearly defin.ed, ', and, ; botanists , are 

obliged': to' depend' mainly on the^ host iilants,.; for the- determination of 
the species. The germination . of the '.conidia , , was aceoniplislied . jiy, 

* Tliese sp(H4ui(?iLs jire nu^iitioned, hut iiot'descrihed,.hy McBride and Hlteiicocky In 
Bull. No. 1; from the La.'hor,atori'es of Nut, Hist., of the State 'lluiv. of lowa^ p. 51. , 
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placing* tliem in water on a glass slide; under a bell jar. Tlie coiiidia 
used for tlie purpose were taken from fresli leaves wliicli Imd been 
gatliered in tlie tin collecting box and iiad remained tlicre scnu^ral 
lioiirs. Tlie^^ were placed in water during tlie day, and on the folloAviiig 
iiioriiiiig they limi tlirov'n out their germ tubes. These show one or 
more peculiar swellings' or bulb-like expansions. This is not rare in 
tlic Peroiiosporacem, but has been observed in a number of spcM-lcs. 
I)e Bary iigures the germinating conidia of P. e'fusa and several other 
species showing this character. 

There is* often more than one conidiophore exteiKling from a stoma. 
In some cases as many as five were seen. (Plate xvii. Fig. lb.) The 
manner in which the conidia originate from the myeeliiim is the same as 
ill Bremia laetucw as figured by Cornn.t A mjmelial thread rimning 
near a stonm sends out a branch w^hich is contracted at the point of emiS’ 
sioip blit soon swells out so as to nearly equal the x^arent branch. As it 
nears the oiieiiing of the stoma it narrows down to a small filament 
which passes tlirougii the opening between the guard cells and tlieii 
swells out into the biilb-like base of the conidiophore. 

Type specimens of both these species have been deposited in tlie lier- 
barium of the Division of Vegetable Pathology; U. S. De]:>artmeiit of 
Agriciiltiire, and have been sent to the following herbaria : 'P]iihiilelx>hia 
Academy of Science; Columbia College, FTew York; Harvard IJniversity; 
Caiiibridge; Mass.; Eoyal Herbarium; Kew, England; Museum of Natu- 
ral Historj'; ' Paris ; Eoyal Botanic (tarden, Beriiii; Eoyal Botanic G-ar- 
clen, Eoine; Miiseiiin of the Eoyal Botanic Garden, St. Petersburg, a-nd 
to several individuals. 


EXPLAKATION OF PLATE XVII. 

Figs. 1-16, Peronosjm'a celiidis, ii, sp. 

Figs. 1,2, Leaves of CksKis oceklenialh sliowing spots caiisiMl by i lu*, Peroin>s|>orai, 

3. Typi<*al coiiidiopbore x 224. TlK:y]o\an(l!es do iiot aU lie in one plan(‘, 

as the tignrc might lead one to tliiiik, but are arm li get I aronnd the 
stem like the brandies of ii tree, Tlie lowest braneli (yxtmnis i:i'>"lilnv 
right and n]>ward; the second branch extends lo lire lel‘t and also 
slightly upward. 

4. Conidiophore below the average size, X 224. 

5. Tips of the conidiophore more enlarged, X B40. 

6. \bmiig ^^onidio]>hore. with conidia attached, X 224. 

■ 7, Alonidkiphiwe iieatly niatnro hut with protoplasm still in the steni, X 
224. ■ 

8. Chinidiiim, with its contaixied zoospores^ just ready to burst. 

9. ' Coni diiini dischax'ging its zoospores. 

Kecherclies snr le 'd^veloppment rle ■ quelques Champignons Parasites. Ann. Sci» 
Nat. Botnnique, sd\4«'to'mexx, Plate'8,.Fig. 7. ' 
t. Institute de .France. ,, Aeaddnie des' Seience.s. . Observations 'snr to Pliy'tIo,xera. 
■f3fc 8'iii;les Parasitaires de la Vignc,;et^^^^ Etudes,:' snr ies Peronospordes, 1. i.aiMeu- 
nler^ Haladie ties' Laitnesy 1881, ■ 
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Fig. 


10. Empty coiiidliim. 

11. Mass of zoospores just escaped and still fiLsteiied togetlier* 

12. Tlie same breaking ajiart. 

13. Zoospore s'wimniing free. One cilia lepies-ented. Two or tliree doubt- 

fully observed. 

14. Zoospore rounded up and at rest. 

15. Zoospore germinating. 

10. Oospore in section, X 640. 


Figs. 17-24, Pei'onosjmra hyfJroj>hjll% n. sp. 

17. Coiiidiopbore, average size, x 224. 

18. Mycelium, witb baustoria and cells of tin) liost penetrated by tliem, X 

224. ■ 

19. Stomate, with live conidiopbores exteiulmg from it, x 224. 

20, 21. Oospores in section, x 640. 

22-24. Germinating conidia. 


SOME PERONOSPORACE2E IN THE HERBARIUM OF THE DIVI- 
SION OF VEGETABLE PATHOLOGY. 

By W. T, SwiNGivK. 

Pindiog a- number of interesting species of Peronosporacese in tlie 
lierbarium of tlie Division of Vegetable Pathology, I have decided to 
report on all specimens there represented that lave not been mentioned 
previously. I liti'Ve included a number of Interesting forms collected 
daring the past year, bnt have excluded all speciinens in exsiccati as 
they are already known to most students of the group. I have included 
every collection, even of the most common spec ies, because the record of 
date and locality may, even in such cases, prove of value in the fiitime. 
Every specimen lias been examined for oospores and they have, been 
I'eported whenever found. ISTothing is - laentionecl in the paper that is 
not represented by a specimen in the herbarium. 

ALBUGO (Per 800 n,§). 

S. ,F. Gray. A natural arrangement of British plants, vol. 1, 1821 p, 540, No. v, p. 155. 

1801. f/mb> Persoon. Synopsis metbod. fimgorim, p. 223. 

1847. Cifstopus, -J. H. L()veillG Sui* la disposition m6thodinii6desUr6dm6es., <Ami. 
lies Sci. Nat., 3‘‘ sdr., Botanla lie, tome 8, Paris, 1847, p. 371. 

There seems, to be no doubt that .the generic name Gystop'us. must be 
abandoned 'in' favor -of Albugo^ which has ■ .twenty-six years priority. 
.There can .be no question as to the identity of the two gener-a. ■ Gray 
iiicliides Albugo ,iit thC' subfamily Gmomidem which , he de.scribes thus : 

Sporidia diist-like, free, beaped,.Bessile or pedicelled, one or many colled, growing' 
at first, under the epidermis of living plants, tben 'bursting througb it, naked 'or cov- 
ered with a false, per idiuni or tliec® formed- of the epidermis of -the 'plant. , on wbicb 
,it grows.'^ ; ' 

, ^Xoc. cit.,p.532,. '■ 

4 . ''F'^ 
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Mmstelkij JJsUktgo^ UredOj and Albugo are included, in this 

siibfamil^r, Tlie genus is described as follows : 

V, 155. AlhmjOj Persoon. — Sporidia globular,. sessile, one-celled, inclosed in tlie bill- 
lated epidermis of live plants. — WMte.* 

Tlie species AJhugo cnmferarim^ Gray {Albugo Candida (Pers.) 0» 
Kiinfcze), tragopogi (Pers,) Gray, and Albugo petroselini (DO.) 

Grajj are included under Albugo. Thus not only is the genus. loimis- 
takably characterized in the descriiition, but all the species incliidedj 
excepting possibly A. ^etroseleni^ are still retained in the geiins. Otto 
Kimtze ill Ms Eevisio generum plantarnm/^ issued in 1891j has re- 
stored Akmgo. I may say that I had already decided that the change 
was necessary. It is a fortunate accident that the older iiaiiie proves 
to be one so well adapted. It was long used as a siibgeneric name for 
white rusts. Berkeleyj writing in 1848^ says: 

Dr. L<iveille has described tbe genus under the name of Cijstopus vritb very correct 
cbaracters. It is to be vusbed, however, that be bad adopted Schweinitz and Raben- 
liorst/s sectional name of Albugo (Rab. Crypt. FL, vol. 1, p. 13), which is far more ex- 
pressive ; and as a general principle sectional names ought certainly to be adopted 
when the sections are raised to the rank of genera, f 

1. Albugo caiididiis (Persoon) 0. Knntze. Revisio generum plantanim, Pars ii, 
1891, p. 658, footnote 1. 

1791. McidiuM Candida j Persoon. <;Gmelin, Caroli a Linn6 Systema nat., ed. 13, tome 
3, l>ars 2, 1791, p. 1473. 

1847. Cysfojnis mndklus (Persoon), L6v6ille. Sue la dispos. method, des ITr<idin4es. 
<Ann. Sei. 3« seh%, t. 8, 1847, p. 371. 

C'Omdia on leaves, steiiiSj and InfLorescenccSj oospores in stems and 
inflorescences of Cniciferte. 

On Cardamine ludovidmia^ Meyer.. S. M. Tracy. March 21^ 1888^ 
Starkville, Oktibbeha County, Miss. Conidia only, on radical leaves. 

On Ikutaria dipJiglla, L. L. M. Underwood. ' May, 1889, Drydcn, 
Tompkins County, K. Y. Conidia and immature oospores on leaves. 

On canesmis^ Yiitt. E. D. Kelsey, April, 1888, Billings. 

Yellowstone County, Mont. Conidia only, on cauliiie leaves. E. D. 
Kelsey, Ko. 15, June, 1888, Helena, Lewis and Clarke County, Mont. 
Conidia only, on caiiline leaves. 

On Smfmbrmm UmfoUum^ Kutt. E. W, Anderson, Ko. 9, May 17, 
1887,, Helena, Lewis and Clarke County, Mont. Conidia only, on steins 
and cauline leaves. . ■ , 

On Brassiea albuy L. E. M. Fisher, Ko. 88, August, 1890, TJrnieyville, 
Joliiisoii County, Iiid. Conidia only, on cauline leaves. 

,'Oe Brasdm nigra^ KogK T. A. Williams, Ko. 274®, June, 1890, 
Weeping Water, Cass County, Kebr. Conidia only, on leaves. E. M. 

^Loc. cit.j p.540. ' 

t Berkeley, M, J. Ou tbe 5VMte Rust of Cabbages. <Jour. Hort. Soc,, Loiido.ii^ 
vol. 3, Loudon, 1848,.' pp. 269-270 (p. 8 of reprint),’ 
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Fislier^ 72^ July 22^ 1890^ UrmeyvillCj JoliBSon County, Iiicl, Conidia 
only, on canliiie leayes. 

On Nasturtmni mssUiflonm^ I^Tiitt. S. M. Tracy, July 11, 1887, Wads- 
worth, Washoe County, Conidia only, on leaves, stems, and (mp- 

siiles* 

On Xm1yi(/rti%m armoraGia^ Fries. E. T. Galloway, May, 1887, Boone 
County, Mo. Conidia only, on stems, flowers, and on radical and caiiliiie 
leaves. 

Oil Oa/pseUa Biirsa- 2 )astoris^ Moench. W. T. Swingle, Ko. 4000, May 
2, 1801, Alexandria, Alexandria County, Ya. Conidia only, on leaves, 
stems, and inflorescences; oospores, immature in steins. Y"', T. Swin- 
gle, hlo. 4002, May 22, 1891, Norfolk, Norfolk County, Ya. Conidia on 
capsules; oospores mature, abundant, in stems and iufloreseuces. B. 
T, Galloway, June 13, 1888, Y^asMiigton, B. 0. Conidia on leaves and 
steins ; oospores immature in stems. M. E. \Yaite, No, 333, Novenilier 17, 
1888, Bepartment Agriculture grounds, Y^asliingtoii, B. 0. Conidia 
only, on radical leaves. 

On Le 2 )ulmm YirginiG-um^ L. M. E. lYaite, No. 259, May 13, 1888, 
Oregon, Ogle County, III. Conidia only, on caiiline leaves. 

On Le^yulmm (sp. !) H. IV, Eavenel, No. 29 Ib, ISOO, Houston, Harris 
County, Tex. Conidia only, on leaves. T. A. lYilliaiiis, No. 274^, 
June, 1890, Weeping Water, Cass County, Nebr. Conidia only, on 
radical leaves. 

On Le^idmm Gamx)estre^ Er. W, T. Swingle, No. 4003, May 31, 1801, 
low^ ground by monument, ^YasMngtou, B. 0. Conidia and iiiature 
oospores in stems. 

On ByqyhMius saUvtiSj L. E. M, Fisher, No. 83, eJiily 25, 1800, 'IJriney- 
ville, Johnson County, Ind. Conidia only, on both sides of radical 
leaves. E. M. Fisher, No. 83, x\.ugiist, 1890, Hrmeyville, Johnson 
Ooimty, Ind. Conidia and oospores in enormously distorted flowers. 

2. Albugo portulacae (De CaBdolle) O.Kiiutzej loc. cit., 1891, pars, ii, p.5G8. 

1815. Uredo De CandoUe. <]Lamarck et De Candolle, PI. fraii^aise, t. 

v, oil voL vr, p. '88, No. 637. 

On leaves of Bortulacacem. 

On BiyrtU'lam oJeraeeay Ij, T. A. Y^illiams, No. 255, June 18, 1890, 
Weeping Water, Cass County, Nebr. ■■ Conidia and mature oospores iir 
leaves. ' S. M. Tracy, July 10 , 1888, Starkville, Oktibbeha County, 
■Miss., Conidia and mature ' oospore in leaves. M, E. Y^aite, No., 127,. 
August'S, 1885, Oregon, Ogle County, 111 . ..Conidia only. , B. M. Fisher, 
No. 103, August, 1890, Hrmeyville, ' Johnson County, .Indv Conidia 
only. M. B. Waite, (Herb. Biv. Yeg. Path. No. 377), September "19, 1889,. 
01iampaigii,'Ohainpaign .County, 111 . , Conidia, and.niature oospores, in 
leaves. ,,G.',W.' Clinton, 18—, Eufiklo,'- .Erie , County, Nv ','0on,Mia 



iiZ 


3. Albugo tragopogoiiis (Persoon) S. F. Gray, Nat. Arrang. Brit. Plants, voL i, 

1821, p» 540, 

1801. Uredo (Albugo) candidus Pera, jS. Uredo Tragogmgonis, Persoon. Syii. inetli. 
fmig, I, p. 223, No. 348. 

1886, Cgaiojnis Tragojmgonts (Persoon) ScProeter. Die Pilze Sohlesiens, Hiilfte i, 
p.234. 

On leaves of Coinpoaitse. 

On IMumtJms (sp. f). G. A. Hart, July 12, 1883, Quincy, Adams 
County, IIL Coniclia and mature oospores in leaves. 0. A. Hart, July 
17, 1SS-, West Quincy, Adams County, 111. Conidia and mature oospores 
ill leaves. I am inclined to tMnk the host is Im cUiata^ but can not be 
certain. ' As far as I know A, tTago])ogoms is unknown on Heliantkus^ 
although it is abundant in some places on Iva eUiata. 

On discoZor iNutt. ('?). S. AI. Tracy, September 10, 1887, 

Denver, ' Arapahoe County, Colo. Conidia on stems and leaves, oospores 
mature, in leaves. 

On Ambrosia artemiskefolm^ L. A. B. Seymour, August 12, 1885, 
Granville, Hampden County, Alass. Conidia and mature oospores on 
leaves. 

On Ambrosia (sp. I). S. M. Tracy, June 21, 188~, Coolidge, Beriialiiio 
County, K. Alex, Conidia only, on leaves. 

On Artemism Mennis^ Willd. B. D. Halsted, 1885, Spirit Lake, 
BicMiison County, Iowa. Conidia only, on leaves. 

On Senecio serra^ Hook.,^var. integriuseuliis, Gr. F.D. Kelsey, July 9, 
1888, Helena, Lewis and fclarke County, Alont. Conidia and mature 
oospores in leaves. 

■ On Cmmis /m'rrfdu7in^,Pursh. AV. T. Swingle, Ko. 4004, Alay 22, 1801, 
Korfolk, Korfolk County, Ya.' Conidia and mature obsiiores in lea\u, 3 S. 

On Cniciis lanGeolatmSj Hoffin. G. W, Clinton, 18 — , Buffalo, Eri (3 
County, K. Y. Conidia only, on leaves. 

On Tragopogoro yrufaMis, L. AV. A. Kelleiimaii, Ko. 10^', July 15, 
1880, Gottingen, Germany. .Conidia only, on leaves. 

On ' Tmgo 2 )ogo)i porrifolmSy L. G. W. Clinton, 18---, BiiiMo, Erie 
County,: K. T. Conidia only, on leaves. 

4, Albugo ipomoeas-panduraiiae (Sell weiiiitz) Swingle. 

1822. Aecidiim' Igmmoccie-imnduranaef Scliweinitz. Synopsis fnng. Carol. No. 454. 
<^Scliiifteiider natiirforscliendeu Gesells. zu Leipzig, Bd., i, p. 60. 

'1889. Og8ioi>m lpO}mimepmdm (Scliw.) Stevs. & Swingle. 'List of .Kansas 
species of Peronosporaceaej No. 2. <Trans. 20th and 21st meetings Kan. Ac;a<l. Sci., 
voL Ai/'p. 67. 

Conidia on leaves and steins, oospores in stems and petioles of Cou- 
volvulaceie. 

On Oonvolvuhisf (sp. ?). Conidia only, on leaves. W. T. Swingle, No. 
4005, July 8, 1891, Eldorado, Lake County, Fla. Conidia only, on leaves. 
W. T. Swingle, No. 4006, July 13, 1891, Eldorado, Lake County, Fla. 
Conidia only, on leaves. 

On Ipomma Batatas, hAm. D. G-. Faircliild, September 17, 1889, Vine- 
land, Cumberland County, N.J. ponidia only, on leaves. 
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On Ipomma eonimutata^ E. and S. W. T. S\^i!igle, ^To. 4007,. June 15, 
1891, G-riffiii, Spalding Ooimty, Ga. Gonidia only, oiileayes, stems, and 
pexliiiicles, A. B. Laiiglois, 602, August 0, 1880, Poiiiteala Haclie, 
Plaqiieiiiiiie Parisli, La. Oonidia only, on leaves. 

„ On Ipomma hederaeea-, Jacq. Erwin E. Smitli/ July 9, 1890, Talbot 
Ooiinty, Ga. Oonidia only, on leaves. A. B. Langlois, 598, July 27, 
ISSip Poiiite a la Hacbe, Plaqueniines Parisli, La. Oonidia.' only, on 
leaves. 

On Ipomma incarmUa, YaM. 0. S. Sheldon, ISTo. 230, July 28, 1891, 
Q.iianaln Indian Territory, com., J. M. Holzinger. Oonidia only, on 
leaves and stems. Mr. J. M. Holzinger kindly called my attention to 
this new host for the species. Only two plants were sent by Mr. Shel- 
don, and both showed the unusually large son on the. stems and on 
near],y all the leaves. 

On Ipomma leptophylla^ Torr. E. Bartholomew, Ho. 433, July 20, *1891, 
Eockport, Books Oounty, Kaiis. Oonidia on swollen stems and leaves, 
immatiire oospores in swollen stems. 

On Ipomma paoidurata^ Meyer. S. M. Tracy, July 1, 1888, Starkville, 
Oktibbeha Oounty, Miss. Oonidia only, on leaves. M. B. Y^aite, Ho. 258, 
September 10, 1888, Oregon, Ogle Oounty, 111. Oosi)ores only, in swell- 
ings on stems and leaves. The leaves often show a number of spots 5-20 
mm. in diameter that are bulged and corrugated and literally filled with 
nearly mature oospores. Possibly the leaf spots would have shown 
some conidia earlier in the season. E. M. Fisher, Ho. 201, September, 
1890, Urmeyville, Johnson Oounty, Ind. Oonidia and nearly or quite nia- 
tiire oospores in bullated corrugated spots on the leaf. Much like Waite’s, 
Ho, 258, 

On Ipomma laounosa^ L. L. F. Ward, Sept. 7, 1879, Alexandria County, 
Yirginia. Oonidia only, on leaves. 

On Ipomma (S]PI). S. M. Tracy, September 13, 1888, Durant, Holmes 
County, Miss. , , 

5. Albugo platensis (Spegazzini) Swingle. 

1883. Cijstoiim awrtraMfaetwjm, Zalewski. Ziir l-Ceiint. -der : Gatt. Cystopus 
Yorliiulige MittheUimg. <Bot. Centralb., iv Jalirg. 1883^ iii cpiartal Bd. xVj p, 223y 
pro parte. 

1891, Gi/sfdpusplatensiSj Spegazziui. Pliycomyceteae ArgentinaejHo. 15. c^B’evista 
Argent ma de Historia Natural,. tomo' I, entrega 1% Buenos Ai.res, Fel>. ly, 1891, p.. 32.' 

Oonidia on upper surface :of leaves of Hyctaginaeeae. Ho oospores 
found. . ' . ' ' 

. ., On A llionia mcarnata L." S. M, Tracy, June ■ IS, 1887, dry hills, 1 iiiile . 
east of Albuquerque, BernaIillO'.Oounty,'H, Mex. Bilimek',Ho. 167, Sept.. 
21, 1869,:Chapultepek, .Mexico, Ex. Herb. Bot. Biv. B6p>L Agric;. ,, From' 
Herb. Mus. Paris. ' , . . 

' On BoerMama Mffmaj .Hewberry in McGomb’s ' expedition, 

sandy river bottoms, ' 1859, , H. 'Mex., Oolo., or Utah.. . E.x. ' Herb. Bot. 
:Div. Dept; Agric.";, ','4'''': 

'':^On^'B'oerlham ' .Schott, Ho. ''4.78, June, ',12,. 1865, Mericla^Yu-^ 

catan, "'Mexico. ,, Ex. Hprb. Div, Bot. Dept. Agric. ; Edward Palmer, 1885, 
S. W, Chihuahua, Mexico. Ex. Herb. 'Hot. ■Div.;',.'Hept.','' Agric ..Edw,:^ 
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Palmer, 'Eo. 680, 1887, Los Angeles Bay, Guaymas, Mexico. Ex. Herb. 
Bot. I)iv. Dept. Agric. J. H. Simpson, July 11, 1890, Sarasota Bay, 
Manatee County, Fla. Ex. Herb, Eot. Biv, Dept. Agric. W. T. Swingle, 
Ho. 4008, July 4, 1891, Eldorado, Lake Ooiuity, Ela. W. T. Swingle, Ho. 

4009, July 13, 1891, common on sandy land along railroad, Eldorado, 
Lake County, Ela. 

On Boerhamna hirsufa^ Willd. Schott, Ho. 21, Eeb. 12, 18G5, Merida, 
Yucatan, Mexico. Ex. Herb. Bot. Diy. Dept. Agric. W. T. Swingle, Ho. 

4010, July 13, 1891, Eldorado, Lake County, Ela. The host may not be 
tills species, as it was too young for positive determination. 

On Boerlmavia Sonorcej Bose. Edw. Palmer, September 16-30, 1890, 
Alamos de Calorce, Mexico. Ex. Herb. Bot. Div. Dept. Agric. 

On Boerliamia spMita^ Ohoisy. Geo. Yasey, 1881, Las Cruces, H, Mex. 
Ex. Herb. Bot. Div. Dept. Agric. 

On Boerhamna mseos(tj Lag. et Bodr. Eeverclioii, Ho. 791, June, 1880, 
Dallas, Dallas County, Tex. Ed. Palmer, Ho, 212, Aug. to Hov., 1885, 
S. W. Obilianliiia, Mex. 

On Boerlmavia Xa^Uhih Watson. Edw. Palmer, Ho. 681, 1887, Guay- 
mas, Sonora, Mexico. Ex. Herb. Bot. Div. Dept. Agric. 

I found this interesting Albugo in Florida during the summer of 1<891, 
and upon my return to lYasliington examined the specimens of Hycta- 
ginaceiB in tlie herbarium of the botanical division of the Department of 
Agrieiiltiire, through the kindness of Dr. George Yasey and Mr, J. H. 
Eose. I Avas agreeably surprised to find many specimens here, as may 
bC' seen from the foregoing list. I am much in doubt as to the identifi- 
cation of the material, and would not publish this notice if it were not 
largely with the hope that it may call forth turttier observations and 
I)eiiiaps result ill the finding of oospores. 

The first mention I have found of Albugo occurring on iiyctaginar 
ceoiis plants is by Zalew^ski,^ in 1883, ivho reports an Albugo on Boerliaa- 
via from Ceylon and from La Plata which he refers to his Gysto^rus. 
ammxintacearum {^^^Albiigo amaranthi (ScIiav.) O. Kze.), on the strengtli 
of the coiiidial characters, since he Avas unable to find oospores. In 
.speaking, of this form he says: ‘^felie Gonidieii sind aber hi,er von denen 
von 0. Amarantacearxim gar nicht zu nnterscheideii,^’ I find/however, " 
that' the , specimens reported. above (also lacking oospores)' vseem to dififer 
constantly .from Albugo amaranBii in several |)oints. . First, the' ■co.iiidia 
are ill every case yello wish as seen 'in -mass, being almost exa'ctly of tlie 
"color of tho'se of A, portidaew nnd unlike;those of A. amaranthi^ Avhich Z' 
'areuvhite. .Second, the termmal''comdium, shows in every case a very J 
much thicker, internal equatorial band which, is dusky or' even brown in/ 
color, Avhiie a similar structure in A. amarantM is colorless or nearlj^' 
so. Y'Cry possibly farther differences will be found to exist, since I havj 
not had time to make an exhaustive examination of the two.' species. 
These constant differences, together with the failure to find oospores in' 

Keimit, der Gatt. Cystopus Vorlaufige Mitt, in Bot. Gh.ntralh,j,.'loc/'cit.., . 

pp. 222-223. 
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all specimens studied and tlie fact tliat tlie fungus Is parasitic on a dif- 
fereiitj altlioiigli related, family of plants, make me kesitate tO' refer it 
to A. amarantJiL 

In 1880 Spegazziiii^ included in Cystopus cuMeiis {=z Albugo tnigopo^ 
gonis (Pers), O. Kze.), a form occurring on leaves of Boerhaama ereeta 
Ibiind at Barracas del Stir, Argentine. Our species, kowever, appears 
to differ from A. in at least tlie folio ^Ying ways: First, in 

liaviiig spores yeliowisli in mass; second, in liaying tlie terminal coiiiclia 
smaller tlian tke otliers ; and, tliird, in tlie conidia kaving a dusky-brown 
equatorial band. Besides tkis tke families of tke host plants are not 
at all closely related, and from this fact alone it is probable that tke 
species are distinct. 

Tke next reference I find to an Albugo on Il^yctagmaceie is by Spe- 
gazzinijt wbo, in 1891, described a new species, Gystopus phtfeiisos*, on 
Boerkaatda from Argentine. As Ms desorijitioii may not be accessible 
to all interested, I quote in full: 

• 15. Cystopiis platensis Speg. (n. sp.)-Fimg., xirg. pug. I, u. 68 (sub 0. euhieo). 

Hal). Infoliis vivis Boerhaviae hirsuiae i)rope Buenos Aires (1880), et proi)e COrdoba 
(1887). 

O&s. Sori hypopbylli macula primo pallescente deiu purpiirascente cineti, irregii- 
lares minuti (1-2 mllm. diam.) sparsi v. hinc iiide laxe gregarii, vix prominuli caiididi 
dill epidermide velati, dein erumiientes ac pulveruleuti ; conidia globoso-ciiboidea 
(20-22 X 18-20//) liyaliiia catenulata, minute densissimeque punctulata (an tantum 
grauuloso farcta?), suprcma oxata obtusa; cellulae basales stexiles obcoiiico-tiir- 
biiiatae (40-45 X 12-15//) crasso tunicatae per aetatem flaveseentes. Oosporae igiiotae. 
Species praecedenti [0. hlifi on Amaranthacese] peraffinis sed conidiis punctulatis 
majoribus satis, ut yidetur, recedens. 

Tke conidia of tke preceding species are given as 10-18 x lo-17 //. 

6. Albugo amarantM (Sebweinitz) 0. Kuntze. Ect. gen. PI. i, vol. ii. p. 658, footu, 1. 

1834. Caeomal^Vredo (Albugo)^ Awarawi/ii, Scliw. Syn. fiing. Am. Bor., Ko. 2853. 
<Trans. Am. PMl. Soc., PMla., new ser.,Tol. lY, p. 292. 

1874. Cgstojms AmarantM (Scbw.) Berkeley. Notices of N. Am. Fungi, No. 571. 
<CTrevillea, vol. iii, London, No. 26, December, 1874, p. 58. 

Conidia and oospores in leaves of Amarantace^e. 

Or AmaramMs ehlorostaehysg'Willd. W. T. Swingle, klo. 4011, June 
26, 1891, Baldwin, Duval County, Fla. Conidia only^ on leaves. 

On Amarantm ehlorostaehys, var. hyhridus^ Wats. E. M. Fisher, 'Ho. 
84, July 25, 1890, Urmeyville, Johnson Comity, Ind. : Conidia and ma- 
ture oospores in leaves. B,. M. Fisher, Ho. .84, August, 1890, IJriiiey*» 
ville, Johnson County, Ind. Conidia and mature oospores in leaves. 

On Amaranttis erisptiSj Braun. ' S. M. Tracy, May 26, 1888, Starkvile, 
'Oktibbeha County, Miss. Conidia and mature oospores in, leaves.' : 

O'n' L. , W. T,' Swingle, Ho, 4012,.Jiiiie 26,1891,. 
Baldwin, Duval County, -Fla. ' 'Conidia and mature oospores in' leaves®:' 

^'Spegazziuij Fungi Argentini. Pugillus primus, No. 67. ■■ <Abb.. 'Soc. DieuMfica 
Argentina, tomorX; Abril du 1880, Buenos, Aire's,' p. 177. , 

t Spegazzini, 'Dr. 'Carolus, ■ Pby corny ceteaeArg6ntinai.,y'<(EcYistJ3i Argentina di©. 
Bist.^Nab,' t.,i,: B'uenos Aires', J''eb,'i,/1891>'.'p...32» ■ 
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On Amarcmitis retroJfextiSj L. E. M. Eislier, E*o. 37^ July 18^ 1890, 
Urmey ville, Joliiisoii County, Incl. Oonidia only, onleaves. C. A* Hart, 
August 2, 1883, Qiiiiiey, Adams Comity, 111. Conidia and mature 
oosi)ores in leaves. E. M. Eislier. l^o. 37, August, 1890, ITrmeyville, 
Joliiison Comity, Ind. Conidia only, on leaves. M. B, Waite, No. 12l,' 
August 8, 1885, Oregon, Ogle County, IlL Conidia and mature oospores 
ill leaves. B. BartEoloinew, No. '88, August 10, 1888, Eockport, Brooks 
County, Kaiis. Conidia and mature oospores in leaves. J. el". Bavis, 
Septembers, 1887, Eacine, Eacine County,. Wis. Conidia only, on leaves. 

M. -'B. Waite, (Herb. Div. Yeg. Pa..tli. No. 45), September 5, 1889, Lansing, 
Ingliam County, Midi. Conidia and mature oospores in leaves. 

On (sp. f). G. W. Clinton, 18 — , Buffalo, Erie County, 

N, y. Conidia and oospores in leaves. T. A. Williams, No. 324, July 
15, 1890, AsMaiid, Saunders County, Nebr. Conidia and mature 
oospores in leaves. 

7. Fiiytophtliora iiifestaiis (Moutaigne) De Barj. Researcli into Katiire of 

Potato Fungus. <Jonr. Roy. Agile Soc., 2d ser., voL xii, Loridoo, 1876, pp. 
239-269. 

1845. Ro if Opes if Montaigne. <[ Jour. I’lnst., 1845, <^Bii]L Soe. 

PMlo mat'll, de Paris. Stance du 30 Aodt, 1845. 

■ On leaves of Solanace^. 

On Solmiuni tiiheroswm^ L. A. B. Seymour (No. 5023, Herb, 111. State 
Lab. Nat, Hist.), August 7, 1882, Camp Point, Adams County, IlL E. A. 
Soutliwortli, September 15, 1891, Smitlis Mills, C.hautauqua County, N. 
T. W. T. Swingle, No. 4013, September 20, 1891, Garrett Park, Mont- 
gomery County, Md. This fungus was quite abundant in a field at tliis 
place and seiiously injured at least tlie tops of tbe plants. 

8. Sclerospora graniinicola (Saccardo) Sciiroeter. Die Pilze Sclilesiens 1, 1886, p. 

236, 2S[o, 352. 

1876. Frotomycesgraminimlaf Saccardo. Fungi veneti no vi ycI critlci ser.vi, No, 
91j <NnoYo g'iorn. liot. toI. viii, 1876, p. 172, 

On leaves and iiiliorescences of Graminem. 

On Setaria mridisj Beauv^ Tom A. Williams, No. 257, August, 1889, 
Weeping Water, Cass County, Nebr. Conidia ( ?) and oospores in leaves 
and ill tbe distorted S’pikelets. 

9. Plasmopara pygiiicea (Unger) Schroeter, Die Pilze Sciilesiensj I; 959; 

p. 239. 

1833. Boirgiis piigmaealJiigei, Die Exaixtlieraen der Pfianzeri, J5p. 172-173. 

' ■ On leaves of Eanunculacem. Conidiopbores bypopliyllous onuurlical 
^ leaves! ■ , , 

On Ancmione 'Pemisi/lmmeci^ L. C. A. Hart,. May, 1884, Normal, Mc- 
Lean County, IlL 

■ ■ On ffe 2 )€(M€a. amtUoba^ DO. J. J. Bavis, May 13, 1887, Eacine, Ea- 
cine Goiiiity, AYis. 

10. Plasmopara geranii (Peck). Berl. St De Toni. <Sacc. Syllogo iungorum, voL 

;'vii:,Part I, 1888., p. 242;No. 811. . . . , ■ 

" 1879. Fenmospom Peck. Bept. Botanist,, in 28t}i Repfc. N. V. State Mtis. 

Nat. Hist., p. 63. 
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Oil leaves of Geraniaceffi. Coiiidioplioi'es always liypopliylloiis. 

Oil Geranium CaroUmanitm, L. S. M. Tracy, Marcli 11, 3888, Stark- 
ville, Oktibbeha County, Miss. M. B. Waite, JTo. 553 , March 17, 1SS9, 
High Island, Montgomery County, Md. M. B. Waite, No. 555 , April 
10, 1889, High Island, Montgomery County, Md. F. S. Earle, April 
28, 1883, Anna, Union County, 111. Erwin F. Smith, May 11, 1889, dry 
fields. Still Pond, Kent County, Md. B. T. Galloway, May 17, iS93, 
Garrett Park, Montgomery County, Md. D. G. Fairchild, May 21, 1889, 
New Brunswick, Middlesex County, N. J. W. T. Swingle. No. 4014, 
May 22, 1891, Norfolk, Norfolk County, Va. B. T. Galloway, May 2.s; 
1877, Boone County, Mo. 

On Geranium maculatum, L. B. T. Galloway, July 4, 1888, Washing- 
ton, D. C. With a few nearly mature oospores in leaves. 

11. Plasmopara obducenSj Scliroeter. Die Pilze SclilesienS; I, x>* 238, 1886, Xo. 

356. 

1877. Feronospora oMiioens^ Scliroeter. <Hedwigia Bd. xvi, 1877, No. 9, x>. 129-135. 

On leaves and cotyledons of Geraniacese. , Oonidiopliores liypopliyl- 
lons. 

Oil' ImpaMens fuhut, Eiitt. E. M. Fisher, ]^o. 55, July 22, 1890, I^eed- 
liaiii, Johnson County, Ind. With very immature oospores in leaves. 

On Impatiem (spJ). {Lfoclva or I.paUida,) M. B. Waite, iHo* 551, 
April 10, 1889, Eosslyn, Alexandria County, Ya. B. T. Galloiva^y, May 
3, 1891, Garrett Park, Montgomery County, Md. C, A. Hart, May 
10, 1881, Bloomington, McLean County, 111. J. J. Davis, May 15, 1887, 
Eacine, Eacine County, Wis. P. H. Dorsett, May 21, 1891, BenniIlg^s 
Station, Md. 

12. Plasmopara viticola (Berkeley &. Curtis) Berl. & De Toui. <(Saceardo, Syl- 

loge fungoriim, vol. vii, Part I, j-). 239. No. 806. 1888. 

1860. JBoiryUs viticola, Berk. Curt. <[Eavenel Fungi Caroliniani Exsiecati, 
Fungi of Carolina,, iliiistrated by natural specimens of the s^jecies, by H. W. Ibw- 
enal, Cbarleston. Cent. V., No, 90. 

On leaves of Yitacem., 

On ¥iMs aestivciUSj Michx. M. B. Y^aite, Ho. 123, August 3, 1885, Ore-' 
goii, Ogle County, 111. M. B, Waite, Ho. 182,' September 10, 1889., Ore- 
gon, Ogle County, 111. M. B. Waite, Ho. 544, September 15, 1888, Oregon, 
Ogle County, 111. W. T. Swingle, .Ho. 4015, October 10, 1891," Still' 
Pond, Kent County, Md. ; ■ ' 

On Vit'ls md'iw, Engelm. (?) E.. M.' Fisher, Ho. 89, July 18, 1890, 
Urmeyville, Johnson County, Ind. .. 

, 'On Vitis eorcMfoUa^ ' 0.' A. .Hart, July 18, 1883, La.. Grange,. 

Lewis County,' Mo. . 'E. M. Fisher, Ho. 80, July 26, 1890, Uriney ville, Jolm-. 
son . County, Indiana, .''Herinaii.'''JaegeiY August BO, 1888,.. Heoslio, 
Hewton. County, ..Mo..' F.S.. ''Earle .and 'M. B, Waite,; '.September. 19, 
1885, : Urbana?. ''Ghauipai.gn.'" County,. 111. ' . W. , T. Swingle,".'.' Ho, 4016, 
October 10, 1891, 'Still Pond, Kent .County, Md. ' ■ 

".',:Oii Vitis (cultivated, hort,..var-::OoB.cord}.J , M,. B,. Waite, Ho. 273, Jri^^ 
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23j 1888^ Gliainpaigiiy Cliampaign Comity^ III. M. B. Waite^ E'o. 545^ 
September 25j 1888_, Url)aii.aj Gliainpaign Goiiiity^, liL 
On Vitis (ciiltivatedj liort» yar, Clinton). S. M. Tracy^ August 23^ 
1887j Plattvillej Grrant Ooimtyj Wis. 

On Vitis (ciiltiyated, liort. var. Magara). H. L. Eogers, July 
1800^ Higiilanclj Ulster Oonntyj H . Y. 

On Vitis (cultivated^ var. unknown). B. T. Calloway, September, 
1888, Dept. Agric. Grounds, ‘Wasliington, D. C. ,M, B. Waite (Herb. 
Biy. Yeg. Patli., Ho. 359), Seideinber 18, 1889, Cliampaigii, Ciiampaign 
Comity, 111. E. M, Fislier, Ho. 186, September, 1890, Franklin County, 
Ind. Witli mature oospores in leaves. W, T. Swingle, Ho. 4017, Octo- 
ber 10, 1891, Still Pond, Kent County, Md. I am not certain tliis was 
a cultivated grape, as it grew by the roadside, but it seemed unlike any 
wild grape I know. 

13. Plasmopara anstralis (Spegazzini) Swingle. A list of tlie Kansas sx>ecies of 
Peronosporacae No. 9. <Trans. Twentieth and Twenty-first Meeting Kans. 
Acad. Sci., toI.xi, 1889, p. 72. 

1881. Feroriospara australis Spegazzini. Fungi Argentiiii, Pugillus i, No. — . <(Anales 
d. 1. soeiedad cieiitifica argentina, t. xii, 1881, p. 81. 

On leaves of Cacurbitacese. Conidiopliores always liypopliylloiis on 
canliiie leaves. 

On Sieyos miffuUUis^ L, B. T. Galloway, June, 1887, Boone County, 
Mo. B. T. Galloway, July 25, 1886, Boone County, Mo, E. M. Fislier, 
Ho. 171, September, 1890, Heedbam, Johnson County, Ind. 

14. Plasmopara vibnrni Peck. Ann. Eep. State Botanist of New York, p. 28. 
Bex>rmt from 43d Rept. N. Y. State Mns. Nat. Hist., Albany, 1890. 

' On leaves of CaprifoliaceaB. Oonidiopbores liypopliylloiis on caiiline 
leaves. 

On Yilmrnmn acerifolkim^ L. M. B. Waite, Ho. 535, October 11, 1891, 
Cascade Euii, Washington, D. O. 

On TiMvrmm ojndus^ L. D. G. Fairchild, September 28, 1889, 
Breese Hill, Md. D. G. Fairchild, October, 1889, Breese Hill, Mil. 

15. Plasmopara entospora (Rozeand Cornu). Berl. and DcToni. C^Saccardo 8yb 
loge tungoriim, vol. vii, Part I, p. 239, No. 805. 

1867. Basidlopliom entospora Roze and Cornu. Sur deux iiouv. types d, Saprolag. 
<^Ann, d, Sci. Nat. s€r. Bot., t. xi, 1869, pp. 84-89 (pp. 13-18 of reprint), PI. 4. 

On leaves of Oompositm, tribe Asteroidese. Oonidiophores liypophyl- 
lous , on both radical and cauline leaves. 

On Aster Wonm~A7iglm^ Im, -W. T. Swingle, Ho. 4018, , October ' 29, 
1891, Garrett Park, Montgomery County, Md. ■ Oonidiophores on . can 
line leaves. Abundant. 

On Mrigeron Oanmlense^ L. M. B. Waite, Ho. 121, May 13, 1885, TJr- 
bana, Champaign County, HI. ' Oonidiophores .and abundant' mature 
oospores on cauline leaves. 

16. Plasmopara Halstedii' (Farl.)’ Berl. and BeToni. <Saoo, SylL Fung., vol. vii, 

■ ■; Part I, p.242, No. '810. ' 

1878. 'PiT07io8pora. Matstedit FsLvlo'w',.' Notes on some species in tlie. Third and 
Eleventh Centimes of IMlis’s N. Am. Fungi. , <;Proc.' , Am. Acad. Arts and Sci., vol. 
XVIII, ne'w series, vol. x, 1878, ,p . - . . 
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On leaves of Gompositse. Conidiopiiores liypopliylloiis on cauliae 
leaves. 

On Mrigeroji- PMIaiMphicm^^^ L. (!). B. T. (xalloway, September 25^ 
1891j Garrett Park, Montgomery County, Md. 

On Erigeron (sp. !). E. W. D. Holway, July 20, 1884, Decorali, Wiii- 
nesliiek Comity, Iowa. 

On SllpMtmiperfolm^^^^^ L. M. B. Waite, E'o. 205, September S, 1888, 
Oregon, Ogle County, III. S. M. Tracy, September 1, 1888, Platt\nlle, 
Grant County, Wis. With mature oospores on eauliiie leaves. 

On Amhrosia artemisimfoUa^ L. W. T. Swingle, No. 4019, September 
20, 1891, Garrett Park, Montgomery County, Md. 

On Amljrosia irifida^ L. E. A. Soutliwortli, May 1, 1891, College 
Station, Prince George’s County,' Md. B. T. Galloway, May 13, 1888, 
Yirgiiiia. C. G. Hart, May 14, 1881, Normal, McLean County, 111. P. 
H. Dorsett, May 16, 1891, Benning’s Station, Md. M. B. Waite, No. 
266, May 19, 1888, IJrbana, Champaign County, 111. M. E. Waite, No. 541, 
June 1, 1888, Oregon, Ogle County, III. C. A. Hart, July 18, 1883, La 
Grange, Lewis County, Mo. T. A. Williams, No. 256, August 1, 1889, 
Wabash County, Nebr. 

On EeliantJms grosse-serraf iiSj Martens. M. B. Waite, No. 546, May 
28, 1888, Oregon, Ogle County, 111 . Conidiopiiores forming a dense 
white coating. 

On Helkmfkus (sp. f). 0. A, Hart, May, 1884, Normal, McLean 
County, III. Conidiopiiores attacking only the basal portion and there 
forming a dense white coating. M. B. Waite (Herb. Biv. Yeg. Path., No, 
318) September 4, 1891, Oregon, Ogle County, 111. Coiiidiophores on 
cauliiie leaves in rather scattered spots. E. L. Scribner, July 17, 1887, 
Lanier Heights, Washington, D. G. Coiiidiophores forming a, very dense 
white coating on the basal portion of the diseased leaves. 

On Bidens Muhl. B. M. Eisher, No. 188, September, 1899, 

Hrnieyville, Johnson County, Ind. 

On Bidens frondma^ L. B. M. Fisher, No. 58, July 20, 1891), LFrmey- 
vilie, Johnson County, Ind. B. M, Eisher, No. 59, August, 1899, TTniiey- 
ville, Jolmsoii County, Iiid. 

' ■ Gn J5?f lmmeifoUa^B%t 'M. B. Waite, No. 122, August 11, 
1885, Oregon, Ogle County, 111 . 

17. Plasmopara gonolobi (Lagorheiin) Swingle. 

1891. Terononpora gmiololnpJj^g^Ax^im. Observations on new species of fungi from 
Noitli and'Soutli iVinerica. <Jonr. of Mycol.,.YoL vii, p. 49. 

. ' On leaves of Asclepiadaeese.. . ■ ' ■ ' 

' On G-omlolms suherosiis^ E.'Br. W, T. Swingle, No. 4001, Oct. 19, 1891, 
Still Pond, Kent County, Md. , Coiiidiophores only,'hypopliylloiis;' Pro£ 
W. G. Eaiiow has kindly compared my' specimens with a part" of those' 
wliieli' Prof.: Lagerheim, described the species'and pronounces' them' 
identical.:' ■ The/, species has the '.typical branching ''Of 'PtemojinrcL' 'The 
, 'c'onidia/'gerininate 'readily in. 'wate^ 'P'pdiicing zoosporeS' which have .two 
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Measurements of sixty coniclia are lierewitli appended. 


TtiMe of mmsiirenwnls of sixU/ conidia of rhtsmopara gonoloU (Lagerhcim)^ Swingle,-'^ 
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18. Bremia lactiicaej Eegel. Beitriige z. Kennt. eioiger Blaitpilze. fjot. Zeit.y 1843; 

j>. 665 . 

Oil leaves of Gomposit<B, Tribe Oiclioriaceie. Coiiidio'pliores liypo- 
phylloiis, oil botli radical and caiiline leaves. 

On Krigui Banclelmi, E’litt. F. S. Earle, May 10, 1884, Cobdeii, 
Union .Comity,' 111. 

Oil Lmtmci CmuMlemis^ L. B. T. Galloway, June 1887, Coliiinbia, 
Boone Comity, Mo.; W. A. Kellerinan, Uo. 29, June 6, 1882, Lexington, 
Fayette County, Ky.; M. B. Waite, Ho. 120, August 26, 1885, Oregon, 
Ogle Comity, ill. 

Oil Laetuca integri^^^ Bigel. W, T. Swingle, Ho. 4020, Septemb.er 
20, 1891, Garrett Park, Montgomery County, Md. 

On Lcietiiea leueojyliwa, Gray. W. T. Swingle, Ho. 4021, October 29^ 
1891, Eoekville, Montgomery Comity, Md. 

On ■LdGtum sativa^ L. E. A. Soiitli worth, December 8, 1891, Reeves 
Station, Md. 

On Laetuca (sp.f). P. H. Borsett, May 21, 1891, Beniiingls Station, 
Md.; F. S. Earle, June 17, 1883, Anna, Union County, IIL; W. T. 

, SiYingie, Ho. 4022, September 17, 1891, Sterling, Lotidoiiu (^'Jounty, Va.; 
M. B. Waite, (Herb. Biv. Yeg. Patli. Ho. 525), September 27, 1889, 

* Gaiu,iiel,Y"'a:l:>asli County, IIL; 'W. T. Swingle, Ho. 4023, October 25, 1891, 
Betbesda Park, Montgomery County, Md. 

PEEONOSPORA. 

Corda, Icoiies fiingormii liixcusqiie cognitorum, I, P- ^0. 

^ OalotJteece. 

29. Peronospora areiiariae {Berkeley) Tulasnej Note snr les cliampigiions onto-' 
pliytes, tels ,qiie eeliii de'la Pomme de terre. <Ooiapt. Rend. d. PAcad, d. Sci- 
ences; t. 38;. 26 Juin/lSoLq). 1102 ■and 1103. . 

Til ese conidia were nieasnred Troni'' fresh speoiiuens (ffo.m Still Pond, Md., colL, 
Oct. 10; 1891) ill water by Miss 'Alay' Varney ■witli' a Zeiss P\ obj. 3 oc. nun,, tube 
leng’tli. O.iie .division of the eyepiece 'laierometef; equaled. If TliO 'nieas'nre-' 
ments are given in 
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1846. Botnjiis arenar'm Berkeley. OBservatious, Botanical and Pliysioio.icical,, on. 
tlie Potato Murrain. Jourii. Hort. vSoc. London, yoI. 1, p. 31, pi. 4, f, 22. 

Yar. macrospora Farlow. Additions to tlio Peronosporeie of the United States? 
No. 12^, Bot. Gaz.j vol. ix, No. 3, Mar., 1884, p. 38. 

On. SUene sp. ( !). F. S. Eatie, April 24, 1884, Anna, Eiiioii County, IlL 
As no oospores were seen tlie identification of this speciiiieii is soiiie- 
wlitit cIoiilitfuL 

20. Peronospora alsiiieamni Gasiiary. Ueher einige Hyphoiiiyeeten iiiit zwei-iiiid 

dreierlei Friictiteii, No. 8. <[Bericht uher die ziir Bekaniitniacliiing geeigneteii 
Verhandlimgen K. Preus.s. Ak. der Wissenscli. zii Beiiiii, 1855, Berlin, Sitzuiig 
pliys. laatli. Klasse yom 14. Mai, 1855, p. 330. 

. On Oerastmm nuMm Rah M. B. Waite, ^o. 203, May 19, , 1888, 
Ilrbana, Oliampaig’n County, IlL With mature oospores in lower leayes. 

On Gerastium viscosiim L. (!). S. M. Tracy, April 1, 1888, Starkville, 
Oktibbeha Ooiiiity, Miss. lYith mature oospores in stems. 

On Ckrastimn milgaMm^ L. S. M. Tracy, April 4, 1888, Starkville, Ok- 
tibbeha Ooiiiity, Miss. Conidophores very scnrce, oospores iiiatiire and 
abundant in stems, leaves, and calyces. 

21. Peronospora vicise (Berkeley) Caspary. Ueber einige Hypliomyceteii init 

z wei-nn d dreierl ei Frii chten . Beri eh t iiber die ziir Bekanntmaeliung geeign e- 
ten Verb. K. Preaiss. Ak. derWissenscli. zii Berlin, 1855. >Sitziing. tier pbysik, 
math. Klasse voiii 14. Mai, 1855, p. 330. 

1846. Botrytls Vicke Berkeley. 01)servations, Botanical and Pliysiological, on the Po- 
tato Murrain. < Jour. Hort. Soc. of London, yoI. i, p. 31, pi, 4, iig. 23. 

On leaves, stems, and inflorescences of Leguminosse, suborder Pa- 
pilionaeeie, tribe Yieie^e. 

ORVicia sdtiva L. W. T. Swingle, 4031, May 22,1891, along drain- 

age ditches by roadsides, east of Noifolk, Norfolk Comity, Ya. 

On Yield (sp. !). E. A. Soiithworth, Jaiinary 13, 1890,lYashingtoji, DIO. 

22. Peronospora calotheca De Bary. Rabenhor.st, <[KlotzscMl herb. yIv. laye., 

ed. 2,' Cent, vii, No. 673 1858; also C^Botanische Zelt,, xvi Jahrg., 1858, p- 58. 

On leaves of Eiibiaceae. 

On Galhim (iparim L, M. B. Waite,: No. 267, May 12, 1888, Urbana, 
Oiiampaign County, III. M. B. Waite, No. 547, May 29, 1888, ITrbaiui, 
Ohampal.g*n County, HI . With mature oospores in leaves aiicT stems. 
E, lY. I). Hoi way, June 7, 1884, Decoi^ali Ooui^, Iowa. ■ 

23. Peronospora Aithuri Farlow.- Enumeration' of the Peronosporea* of the United 

States, No. 13, <GBot. Gaz., yoL vm, October, 1883, p. 315. 

O'li leaves of Onagracem. ' ■' 

■- ' On (Enotliera ■ E. A.. Southworth, May 1, 1891, College Sta- 

tio:n, Prince Oeorge 'County, Md. 0. -A. Hart,' May lo, 1883, Normal, 
'Eiiioii,' County, .III, ■ E, W. I>."Holway, -JiiiieY, 1884, Becorali, Wliiiie- 
shiek County, Iowa. -M.-,B. Waite,. No. 539, June 22, 1885, Oregon, Ogle 
■County, III. ■ M. B. Waite, No. 262, .'Jnly'4, 1888, Champaign, Oiiampaign 
County, III, Yhth mature oospores in' leave's. ' 

24. Peronospora, myosotidis- De Bary. , '.<^Rabeixliorst,Faiigi'eiiropa3i,. ',No.'573. : 

On'leaves„ofBorragmacem. ’ 



122 


On Mj/osotis verna^ 'Nutt. ¥. S. Earle, April 24, 1884, Anna;, Union 
Coiiiity, IIL Witli al>iiiidaut mature oosi^ores in stems* 

^Leiotlieew: Subsection 

25 . Peronospora corydalis Be Bary. Eecli. s. le developpin. de qiielq. cIkiiii. 

parasites. <^Anii, Sci. Nat., s6i\, Bot. t. xx, caiiier. i, Paris, 1863, |). Ill, (p. 
107 of tlie reprint) . 

On leaves of Fiimariaceoe. 

On Oorydalis sp* (!). B.T.G-alloway,Ma.y 6,1888, Bock Creek, Wasli- 
ingtoii, D. C. 

On .Bieentra cimdlaria^ DO. M. B. Waite, No, 554, April 20, 1889, 
Higb Island, Montgomery County, Md. With mature oospores in 
leaves. 

26. Peroiiospora parasitica (Persoon). Fries Summa veg. scand. sect, post,, p. 

493 (1849). * 

1796. Batnjtis 2 )amsitica Persoon. Obs. inycologicie pars. I, p. 96, t. 5, figs. 5, a, b. 
On leaves and stems of Oniciferte. 

On Bentarki heUro^liylla., ISTutt. M. B. Waite, Bo. 549, April 14, 1889, 
Eoslyn, Alexandria County, Ya. 

On Bentaria laciniataj Mnhl, E. A. South worth,, April 25, 1891, Eock 
Creek, Washington, D. 0. With immature oospores on leaves, B. T. G al- 
loway, May 3, 1891, Gairett Park, Montgomery County, Md, M-htli ina- 
ture oospores in leaves. M. B. Waite, No. 537, May, 1888, Oregon, Ogle 
County, ill. Eiwiii E. Smith, May 8, 1889,. Still Pond, Kent County, 
with immature oospores in leaves ! Some of theconidiophores h ave a very 
thick unbranched basal portion, as much as 25 yu in diameter at tlie base 
ill several cases. J. J. Davis, May 20, 1887, Eaciiie, Eacine County, Wis. 
Math immature oospores in leaves. M. B. Waite, Ko. 208, eJiirie 1, 1888, 
Oregon, Ogle Ooiinty, 111. With mature oospores in leaves. lY. G. 
Oliuto.ii, IS — , Buhalo, Erie County, N. Y. 

On Braha Carolimana Walt. M, B. Waite, Ko. 209, June 1, 1888, 
Oregon, Ogle County, 111. lYith mature oospores in leaves. 

On Sisymbrium emieseens Kiitt. Francis A. Wentz, summer, 1886 (■!), 

Spearville, Ford County, Kans. With nearly mature oospores Iii>st’eins. 

On Zt^idmni mtermedimn Gray. T. A. Wini.ams, Ko. 287, May 30, 
1890, Ashland, Saunders Ooiinty, Kebr. With conidlophores on leaves, 
add abundant mature odsiiores in '.leaves ( I) and , stems. 

On Bepidium Yirghnimm L. M. B. Waite, Ko. 548, May 28, 1888,' Ore- 
gon, Ogle County, III. With mature oospores in leaves. 

On Arahis SoJhoeMU^ liornem. ■ S. M. Tracy, No. 720, August 20, 1887, 

■ Marshall Pass, Sagiiaclie Countyj Colo. 

2.7. Peionospora potentillsB, Be -Bary. Keeh. s. 1. d^reloimm. de ciii(3ln. oliamp. 
paraisiteS'. Sci. Nat., 4® sdr, Bot., t. xx, Paris 1863, p. 124 (p. 120 of .the 

reprint). ' , " , ■ 

On leaves of Eosacem, Tribe Potentillae. 

■On <j.eum album Gmelin.. .-B. M.- Fisher, No. 68, July .22, ,1800, Keedy 
ham, Johnson County, Ind, ,.■. 

On Fotentilla. Iformgiea h, ■E.. A. Southworth, May 1, 1891, College 
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Station, Prince George’s County, Md. B. T. Galloway, September 25, 
1891, Garrett Park, Montgomery County, Md. 

28. Peronospora oxybapM Eliis & Kellerman. New Kansas Fungi, "-^Jour, My- 

col.y VoL Manliattan, Jan., 1885, p. 2, 

On leaves and petioles of Xyctaginaceae. ■ 

On OxyhajyJius nyetagimus^ Sweet. T. A. Williams^ E'o. 2865 May 30^ 
890, AsMaiidj Saunders Ooimty^, I^Tebr. Ooiiidiopliores liypopiiylloiiSj 
on leaveSy mature oospores in petioles. 

Subsection effusce, 

29. Peroiiospora ficarias Tulasne. Note sur les cliampignons entopliyte^, tels €|_iie 

celui de la Pomine de terre. <Comptes Rend. d. TAcad d. Sciences, t. 38, Paris, 
Stance dn 26 Juin, 1854, p. 1102-1103. 

On leaves of Kaiumciilacese. 

On Eammcuhis bulbosus L. A. B. Seymoiiry May 12^ 1883^ Gam- 
bridge, Middlesex County, Mass. 

On EammeuliisfaBcimlariSj M. B. Waite, ISTo. 542, May 31, 1888, Oregon, 
Ogle County, 111. Bare. 

30. Peronospora violee De Bary. Eecli. s. 1. developpm. de qnelq, cFamp. para- 

sites, <;Ann. Sci. Nat., 4« s^r. Bot., t. xx, 1863, p. 125 (p. 121 of tlie reprint). 

On leaves of Violaceae. 

On Viola tricolor L., var. arvensis, S. M. Tracy, April 5, 1888, Stark- 
ville, Oktibbelia Coiiiity, Miss. With nearly or quite mature oospores 
in leaves. E. S. Earle, April 13, 1884, Cobden, Union County, 111. With 
mature oospores in stems and leaves. 

31. Peronospora Jiydrophylli Waite. Descript, of two new species of Peronos- 

pora, <Joiir. MycoL, VoL vii, No, 2, p. 107, pi. xvn, figs. 17-24. 

On leaves of Hydroiiliyllacem. 

On Hydrophylhim L. M. B. Waite, Uo. 559, May 5, 1889, ; 

High Island, Montgomery County, Md. M. B. Waite, ¥0. 558, June-l, 
1888, Oregon, Ogle County, 111. A. S. Hitchcock, spring, 1888, Iowa 
City,, Jolmson County, Iowa. 

32. Peoronspora dispaci Tulasne. Note sur les ebampignons eiidopiijtes, tels qiie 

celui de la Poimne de terre, <[ Comptes Rend, de TAcad. d. Sciences, t. 28, Paris, 
Sluice du 26 JnlnA854, p. 1102-1103. 

On leaves of Dipsacese. 

Oil JDipmms yylvestris Mill. ■ .0. H. Beinetrio, July, 1884, Muencli 
farm, SaliBC Creek, near Perry ville, Perry County, Mo. 

33 . Peronospora grisea Unger. < Bot. Zeit, 1847, p. 315. 

1833, BotryUs griseaXJngeT. Die Exantbemen der Pfiaiizen, p, 172. 

On leaves of S'crophulariacem. ‘ ■ 

' On Veromea arvensis L. M.^B. Waite, ¥0. 541, May 7, 1883, Urbaiia,,, 
Gliainpaign County, III. With abundant mature oosporesindeaves and 
.stems. 

.34.' Peronospora TopIiantlii'Farlow, Enumeration of tbe Peronospotea of Abe 
Uiilted:8tates/No., 31.;''':,<Bot. Gaz., WoL vm,,No, 11, 'Noy.,A883,:p.,m' ' 

On leaves' of Labiate* 
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Oil Ijoplimitlnis nepetoides Beiitli. M. B, Waite^ Ko* 125j, May lo^ 
1885j TJrbaiia^ Cliampaigii Coimtyj 111. 

35. Peronospora lamii A. Brami. < Rabeiiliorst, Herb, Mye.^ EcL 2, No. 325 (1,859). 
On leaves of Labiatie. 

On Laniium amplexlcaide^ L, W. T. Swingle, Ko. 4028^ .May 22, 1S{)„1., 
waste land in old fields 3 miles soiitb.east of Is^orfolk, Norfolk Comity, 
Ya. Coiiidiopliores and iienrlj^ mature oospores in leaves. ^ I tliiiilv 
tliese speciiiieiis slioiild be referred to Feronospom lamii About tlie 
only respect in wMcb the Norfolk specimens difier from European col- 
lections I have examined; is that the coiiidiopliores are much nioi'e 
scanty. I have compared it with P. lamii in Krieger Fungi Sax, 195, 
on LamianipurpiireumjJj, from Konigsherg, Germany; de Tlinmeii, My- 
cotli, iiniversalis, No. 721, on Lamium ampJeMcaule troin Pasma, Italy; 
a.nd Saccardo, Mycotlu Yeneta, No. 487, on Lamium purpurenm from' 
Yittorio, Italy. 

36. Peronospora alta Fiickel. Fuii«?i rlienaiii No. 39; Symbolae mycologicao, Be- 

itriige ziir Keniitiiiss der Rlieiniscben Pilzc, p. 71. <^Jalirl). Nassaiiiselieii 
Vereiiis ftir Naturk., Jalirg. 23 und 24. 

On leaves of Plantaginaceie. 

On Flmitapo Fatagomca Jacq., var. aristafa Gr. W. T. Swingle, No. 
4033, June 20, 1891, under the trees in a peach orchard, Grifiiii, Spalding 
County, Ga. The parasite was very abundant in one (..irelmrd on this 
host, , which in some spots seemed to be seriously injured, by it. 

On Flmitago Sp. (!) (P. major or P. BugeMiL M. B. Waite, No. 534, 
Oregon, Ogle County, 111.; M. B. Waite, No. 201, June 8, 1888, Oregon, 

, Ogle County, 111. ; J. J. Davis, June 15, 1887, Bacine, Racine County, 
Wis.; E. M*. 'Fisher, No. 00, July 20, 1890, Urmey ville, Jolinson County, 
Iiid.; E. M. Fisher, No. 00, September, 1890, Urmey ville, Johnson Coiiny, 
Iiid. 

37. Peronospora efiusa (Greveille) Eabenliorst. Klotz. lierb.viv. inyc,^ No. ,1880. 

1824. Grev^ <; Flora edenensis, p. 468. 

On leaves of Cheiiopodiaceie. 

. OR' (jliempodmm album L. M. B. Waite, No. 264, June 0, 1888, .Ore- 
gon, Ogle County, III. With mature oospores in dyi,!ig leaves. M'. B, 
.Waite, No. 538, June 23, 1885, Oregon, Ogle County, III ; B. I). Halsted, 
July, 1885, Spirit Lake, Dickinson County, Iowa. Witli-mature oospores 
in leaves., ■ W. T. Swingle, No. . 4024, May 22, 1891, wavste land east of 
Norfolk, Norfolk Goiinty, Va. 'E. M. Fisher, 'No, 190, September 17, 
1890, Urmeyville, Johnson County, Ind. 

38. Peronospora' ramicis 'Corda. ■ leones, fungorum bucnsquo cognitoriim, t, ,i.'/ 

p.nOAab. .V, £ 273. 

On leaves , of Poly goiiaceae. ' 

0,11 Folpgommi' d'W-mc#oncm,'L,.var. scande7is^ Gr., ■ B. M. Fisher, "No. 74," 
.July 24,, 1890, Urmeyville, 'Johnson , County, ' Ind A "M. ,B. YMite, No. 
272, , J lily 30, 1888,, Champaign, : Champaign ,Couiity, ' 111. ,1S. M., Fisher,;: 
'No. 74, September, 1890, Urmeyville, 'Johnson County, Ind« 
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39. Peroiiospora eiipliorbis© Fiickel. Fungi rhenaai ISTo. 40; Symb. Mye._, p. 71. 

Ooliiclia and oospores on leaves and inflorescences at tlie ends of 

brandies of Bnpliorbiaceie. 

On Uiqyhorhia humistrata Engelm. J. M. Holzingerj tS'o. 67^ Jiily24« 
1888^ Winona^ Winona Comity ^ Minu. Oonidiopliores abundant; bypo- 
pliylloiis on leaves and inflorescences. 

OiiMu;phorl)ia eorclifoUa Ell. B. Bartholomew, Ko. 435, August 15, 1891, 
Eockport, Books Ooiioty, Kans. With iininatiire opspores in stems. 

On UuphorUa Mrsuta Bngelm. E. Bartholomew, B'o. 434,' August 10, 
1891, Eockport, Books County, Kans. With immature oospores in steins. 

On Muphorhm liyperwifolia L. W. T. Swingle, Ko. 4025, September 
21, 1891. Low ground in a vineyard. Sterling, Loiidoim County, Ya. 
Oonidiopliores ainphigenous on leaves. Oospores sparing ; immature in 
leaves. I found only a single plant attacked with the fungus; and of 
this plant but one small branch was affected. The leaves bore also 
ewpliorhim Pers., and were thus doubly parasitized. The 
only other Miiphorhia growing near [E, eoroUata, A.) seemed entirely 
free from. Peronospora. 

On Eujyhorbia serpyllifolia Pers. B. Bartholomew, Bo. 436, August 8, 
1891, Eockport, Books County, Kans. With nearly mature obspores 
in steins. J. M. Holzinger, Bo. 154, August 22, 1888, lYinona, Winona. 
County, Minn. Oonidiophores very scarce, but leaves and inflorescences 
filled with nearly or quite mature oospores. 

§ doubtful. 

40. Peronospora ctibensis Berkeley & Gurtis. Berkeley on a eolleetion of inngi 

from CiibUj Part ii, including those belonging to the families Gasteromyeetes, 
Coniomycetes, Hyphomy cotes, Physiomycetes. <[Jonr. Linn. Soc, Botany, VoL 
10, 1860, p. 363. 

On leaves of Cncurbitacese. 

On Gucumis anguria, T., L. Briink, 1888,- College Station, Brazos", 
County, Tex., J. F. Howe,' December 12, ,1889, Aiioiia, Hillsboro 
County, Fla, . 

On Oucumis' sativiis, ^ T, ,L. Briink, College Station, Brazos County, 
Tex. P. H. Dorsett, 'Garrett Park, Montgninery County,, Md. ,' ATiiS' 
species did considerable damage, this year .to a' small patch of-cueuin- 
bers on rather low" ground near Garrett Park, Md. 

41. Peronospora celtidis Waite.,, Bescript. of two, new species of Peronospora.' 

<[Jour. Mycol., vol. 7, Ko. 2, p. 105, pi. xvii, digs. 1-16. 

On leaves of Urticaceie ; tribe Celtideie, 

:On'..C€ltis occidentalis L. , '.M.- E.'.Waite,''Bo, oSO,, . OeTober 7, '1891, 
Wasliiiigton, D. 0., With, mature- o.ospores in'' leaves. ■ M. .-B. .'Waite, 
Bo,. 557, October 9, ,1891,, Washington, D-. ,G. With ., mature 'OhsporeS'^ 
in' leaves. ','. P. IT'. Dorsett. .'and AY.' T.-- -Swingle, ^ ''492f],':'Oc!tobe'f 

1891, mo'uth'of' Sassafras 'Elver, Still Pond, Kent County, Md. YTth 
'mature oospores in leaves. The .specimens included in this number 
were collected on many individuals of a smooth-leaved fiu^m of GeUis 
mddentalis^ which had slender,, smooth twigs. The treeS' grew at the. 



edge of a wood at tlie top of the banks ot a small stream. W, T. Swin- 
gle^ 4021^ October 10, 1891, Still Pond, Kent County, M(i With 
mature oospores in leaves. This munber includes leawes from two in- 
divicliials of a roiigh-leaived, coarse-twigged form of tlie host, on which 
the fungus was rare. One individual was a good-si7.ed tree,, growing 
with those from which Ko. 402G was collected ^ the other (Ko, 4027^1^) was 
a small sapling growingby the wayside. 

42 . Peronospora echinosperxai Swingle. 

1889. Feronosjmm CynogUssi Bnrrill, var. (?) EcMnospermi Swingle. A list of Kan- 
sas species of Peronosporacecte No. 21. <^Traiis. of 20 and 2l8t meetings Kaiis, 
Acad. Sci, (1887-1888), VoL xi, pp. 77-78. 

■ Coiiidia and oospores on leaves, steins, and fruits of Eorraginacem. 

On I]eJiinm 2 )ermwm EedoivshH Lehm., var. cwpidatum Or. E. Bar- 
tholomew, Ko. 469, June 10, 1891, Eockport, Eooks County, Kans. 
Conidiophores on leaves, stems, and calyces; oospores in mesophyll of 
leaves, bark, parenchyma, and jiith of stems and in walls of nutlets. 

On EeMnO'qjernitmi Eedotvslm Lelim., var. occidentale Wats. P. W» 
Anderson, Ko. 10, May 27, 1887, Helena, Lewis and Clarke County,, 
Mont. Oonidia only on leaves. E. Bartholomew, Ko. 470, Jimel5,1891y 
Eockport, Eooks County, Kans. Oonidia on leaves, calyces, and stems;: 
odsfiores, bark, pareiiehyina of stems, and W'alls of nutlets. 

Through the kindness of Mr. Bartholomew I have been able fo ob- 
tain an abundance of mature oospoi-es of this form, and after a caref’y...- 
study I feel reasonably certain that it is specifically distinct froin P. 
epmglossiBiiTTiYlLy to which I referred it as a doubtful variety in 1880.^ 
The oospores occur in great profusion in the cortical parenchyma of tlie 
steins, and occasionally beneath the thickened outer layer in the wall 
of the nutlets, in mesophyll of leaves and calyces and in pitli of stems. 
It is iioti'ceable that they occur only in thin- walled tissue, and of such 
tissue the^" seem to prefer the best nourished. The bark and the seeds, 
which , contain nearly all the oospores, resist decomposition longest after 
the death of the plant. 

, ' The oospores are uiiusuaUy large, in fact the largest I liave studied, 
being 85 to 50 by 33 to, 47 /i, mostly 38. to 45 by 36 to 42 /i, in diameteiv 
They are rather dark-brown, nearly globose, have a thick (mostly 2 to 
7 p)y brown epispore, whose surface is slightly undulating and fumishect, 
with curious markings. - , , , , 

. These epispore niarkingscoiisistof very, narrow (one-eighth to one-half 
■'/i),irregiilaiv interrupted zigzag lines, which occasionally anastomose,, 
The lines do not appear to be raised markings, such as are common 
oospores of Feronmpomeem^ but rather lighter colored portions of the 
epispore wall. ' , 

In, sections the epi,,spore has a distinctly radiate- structure, seeming -to 
be composed of ., brown, radiating prisms, between whicli are narrow 
'stiipes.of lighter-eolored substance. . ' ■ 

* A list of tlie Kaasa-s spe-cies'of Peronosporaceae loc. cit. I wish, to correct an erro,r, 
on i>. 77 of this list. The host jilaiit of P. , egnoglossi should be CymgloBmim ‘Virgin^ . 
ima L.^ not 0. oJic'iHah's L., a.s given, 
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Possibly tlie linos seeii on tlie surfiice are due to tills ligiiter colored 
substance between tlie i>risms. The eiidospore is 2 to 3 pi thick ami 
liomogeii.eQiis. ITndoiibtedly its composition is quite different from that 
of the epispore. The sphere bounded by the eiidospore is very constant 
in sizOy being 28 to 38, mostly 29 to 34 f,u 

The mycelium is very variable in diameter, and ' is fiirnislied with 
abundant liaustoria. The haiistoria are. filiform and almost always un- 
braiiclied. E'ear the base they are gradually narrowed tillj at the point 
of union with the niyceliuiiij they are only about half as thick as at the 
distal end. They are usually very much bent and contorted, often ap- 
pearing like a tangled mass of filaments. They often attain considera- 
ble length, sometimes as mnch as 40 /i. 

As I have already described* the conidiophores and coiiidia I 
need not speak of them here, except to mention that in examining co- 
nidia that had been treated with warm KHO solution, and thus ren- 
dered lifelike in shape, I saw a number that had still attached lateral 
germ tubOvS. I have, finally, to report a most remarkable form of the 
conidial fructification in the Montana specimens collected by F. W, 
Anderson. The conidiophores are less branched than in the Kaiisas 
specimens, and the antepenultimate and penultimate branches are 
shorter and the ultimate are shorter still. All branches are strongly 
tinged with fuliginous, while the Kansas specimens show" only faint 
traces of coloration in the conidiophores. The most remarkable char- 
acter of these specimens is the fact that the conidiophores issue from 
the stomata in dense groups often cominising 10-15 or even more mem- 
bers. In the Kansas specimen of P. ecMnosjyenm the conidiophores arise 
singly or more often in groups of 2-5 through the stoma ta. For the pres- 
ent, till more specimens can be obtained and, if possible, oospores be 
found, I think this form had best be referred donbtMly to P. ecMms- 
perniL 

I have com]}ared P. eehmoq)ermi very careMly with P. Gynoglmu 
Burrill and find besides the differences in the coiiklioplioi'es and 
conidia which I pointed out in 1889, considerable differenees in the 
oospores. The oospores of P. cymglmsi differ trom those of P. ecMnm- 
jpermi in being considerably smaller (25-30 /-f diameter sec. Burriil, but 
in what I have measured 27-40 mostly 27-34 diameter), in having 
usually a thinner epispoi^e which doevS not show the xmculiar surface 
markings, and is indistinctly if at all radiate in structure. 

'' Feromspora myosotidk Be Bary, and F, mpernginis Schroeter,' differ' 
from P. conidial fructification in which they ap- 

proach more nearly P. Gynoglossi. If the published descriptions are at 
all to ' , be relied upon the oospores of these two species are very different 
'''from:, tho'se.of P. eehims2)ermL 'Unfortunately I.liave .iiot been able, to' 
findnny.odspores'of either of ..these species in 'the specimens at my dis- 
'posah. I' append measurements .'.{all .'given' in,: /(’s). . of obspores of P. 

A list of Kansas species. 'of Peronosporaceae, 77-78... . 
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eynoglossi and P. eeliimspermi. Most of tlie oospores were Tiieasiirecl 
in actual sections^ wliicli were obtained with a microtome^ but I also 
give a iiuiiiber of ineasiiremeiits of P. eeMmspermi in optical section^ 
since it is the usual method of measuring, and therefore gives results 
more strictly comparable with published measurements of other species^ 
I am, however, convinced that the study of oospores in, actual section 
offers gTeat advantages over the common method of studying them in 
optical section, 

TaMe of measurements of ten oospores of Peromspoj'a eynoglossi, Biirrilh in acttial sec- 
tion,^ 


Diameter of 
oospore. 

Diameter 
of oospores 
lacking 
epispore. 

Thickness 
of endo- 
spore. 

Thickness 
of epi- 
spore. 

Diameter of 
oogonium. 

27 by 25 

18 

1| 

2 -4 

30 by 28 

27 by 26 

21 


2 -4 

32 by 30 

30 by 26 

24 

2 

'2 -3 

44 by 31 

30 by 28 

1 22 

2 

1 -3 

33 by 20 

30 by 28 

24 

2 

2 -4 

36 by 33 

30 by 29 

24 

2 

2 -4 

36 by 30 

32 by 30 

27 

2 

IM 

44 l>y 33 

33 by 31 

26 

3 

U-3 

38 ])y 33 

34 by 31 

27 

2 

2 -3 

40 by 84 

40 by 33 

28 

2 

2i-5 

40 by 35 


* These oospores were measured from a specimen on. 0}/nofflossumVirginicum, (A. 15. Soymour, IHinois 
State Laboratory of Natural History. No. 4703, May 16, 1882. Sanbiirn, 111.) Tliey 'werG mesisnred in 
actual section in water, as indicated in the other tabulations of measurements ptiven. One division of 
the eyO'piece micrometer equalled 2 iu,. All measurements given in /a’s. I am indebted to Mr, Waite 
for this specimen, as well as for the permission to use his whole herbarium for comparisons. 


Table of memurenmits of twenty-five oospores of Feronospora echinospermi, Swingle, in 

ojHieal section. f 


Diameter 

of 

oospore. 

Diameter 
of oospore 
without epi- 
spore. 

Thickne.ss 
of endo- 
spore. 

Thickness 
of epi- 
spore. 

Diameter 

of 

oogonium. 

*38 

by 

36 

31 

2 


to 6 

54 

by 

44 

39 

by 

37^ 

30 

u 


to 0 

54 

by 

45 

40 

l>y 

39 

29 

2 

2 

to 6 

60 

l.>y 

46 

*40 

by 

39 

33 

2^ 

3 

to 5 

58 

l)y 

50 

40'^ 

by 

39 

3U 

If 


7k 

54 

by 

54 

42 

by 

40^1 

31| 


3 

to 6 

^y^ 

l>y 

54 

42 

by 

40-V 

32| 

32 



to 7^ 

63 

by 

fd 

"‘42 

by 

4:i 


4 

to 6 

70 

by 

50 

43| 

by 

37i^ 

31i 


4f 

to 9 

61^ 

by 

48 

43i- by 

39 ; 

30 

2i. . 

6 

to 7| 

67^ 

by 

48 

43^ 

by 

40i| 

30 


4^ 

to 9 

63 

by 

42 

43? 

by 

42 

30| 


4^ 

to 6| 

63 


(51| 


by 

42 

32 

If - 

4 

to 7| 

66 

by 

54 

45 

by 

42 

36 

14 

6 

to 9 

69 

by 

55?f 

45 

by 

44 

33 

2| 

4 

to 6 

54 

by 

52 

*45 

by 

44 ■ 

34 

n ' 

4 

to 5 

60 

i;>y 

56 

*46 

by 

41 

32 

3 

4 

to 5 

56 

by 

50 

46 

by 

44 

■ 33 ' 

2 

4 

to 6 

56 

by 

52, 

*46 

by 

46 

35 

2| 

4 


72 

by 

50 


hj 

45 

■ , 35^: i 

2f 


• to 74 . 

614by 

52^ 

48 

by 

48 

38 

24 

4 

to 5 

72 

■by 

'54 

*50 

■'by 

48 

40 

2i 

3 

to 5 

78 

l>y 

60 * 

51 

by 

40| 

30 

u 


to 9 

57 

by 

48 

51 

by 

45 

36 

Ih 

6 

toll^ 

63 

by 

54 

to 

by 

45 

35^ 

n 

6 

to 134 

69 

by 

60 


' I Tfiege specimens were measured from.' oospores teased out of the iissn<;'s fro'mdlite same specimens 
and ill the same' manner as indicated in the follow'ing table of measurements. ' One division ofibe e.y<',- 
piece micrometer eq'ualed 2 ja. ,AU were from FehmospermumMetlowsH^^ .balmij var*' oceldeniak 'Wats.- 
except those marked with an asterisk (*>, which wore from var. cuBulatum. <U. 

All 'moasurenieats in jsA.’s. , . 
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TMe of measurements of fifty oospores of Peronospora eeliinosperml iSivingie, in adtial 

section.* 


Diameter of 
oospore. 

Diameter of 
oospores 
without epis- 
pore. 

Thickness 
of en- 
dospore. 

Thickness 

of 

epispore. 

Diameter 

of 

oogonium. 

.S5 

by 34 

28 

by 27 

2 



24 

to 

9a 

40 

by 

38 

36 

by 33 

32 

bv 28 

2 



3 

to 

4 

54 

by 

40 

36 

by 34 

28 

by 27 

21 



3 

to 

4 

46 

1>Y 

38 

36 

by 35 

29 

bv29 


;o 

3 

2 

to 

4 

44 

by 

38 

36 

by 36 

28 

by 28 

2 



3 

to 

6 

52 

by 

44 

38 

by 33 

29 

by 27 

24 



3 

to 

4 

54 

by 

4:0' 

38 

by 36 

29 

bv 29 

24 



2| 

to 

4 

46 

by 

44 

38 

by 36 

30 

by 30 

24 to 

3 

3 

to 

5 

4,7 

by 

22 

38 

by 37 

zm 

by 304 

2 



3 

to 

4 

50 

by 

40 

39 

1>Y 34 

31 

by 27 

2| 



24 

to 

4 

4S 

by 

36 

39 

by 38 

30 

by 30 

24 



2i 

to 

4 ■ 

62 

1»Y 

46 

40 

by 34 

30 

by 30 

2it 



3 

to 

4 

40 

by 

40 

*40 

by 35 

32 

l)y 28 

24 



4 

to 

44 

50 

'by 

42 

40 

by 36 

32 

by 26 

2 



3 

to 

4 

59 

by 

41 

40 

by 37 

30 

bv 30 

2 



4 

to 

7 

46 

hr 

40 

40 

by 38 

32 

by 32 

2 



2| 

to 

5 

57 

by 

42 

40 

b v 39 

29 

bv 29 

24 



5 

to 

6 

50 

by 

46 

40 

by 39 

30 

by 30 

3 



4 

to 

5 

68 

by 

46 

40 

by 40 

29 

by 29 

n 



44 

to 

8 

54 

by 

50 

40 

by 40 

31 

.by 31 

2 



4 

to 

5 

48 

by 

42 

401 by 39 

31 

by 31 

3 



4 

to 

6 

54 

by 

50 

41 

by 38 

30 

by 30 

2 



4 

to 

6 

70 

by 

40 

41 

by 40 

30 

by 30 




2| 

to 

5 

54 

by 

42 

41 

by 40 

31| 

by 28 

2 



4 

to 

6 

62 

by 42 

*42 

by 34 

32 

by 25 

2 



44 

to 

4 

52 by 

38 

42 

by 38 

28^ by28.V 

2 



4 

to 

6 

44 

by 

42 

42 

by 38| 

29 

by 29 

2 



24 

to 

m 

54 

by 

54 

42 

by m 

30 

by 28 

2 



4 

to 

s 

52 

by 

44 

42 

by 38l 

31 

by 30 

2 

to 

24 

4 

to 

61 

52 

by 

46 

42 

by 40 

30 

l.y30 

2 



3 

to 

8 

50 

by 

46 

42 

by 40 

30 

by 30 




4 

to 

6 

46 

by 

44 

*42 

by 40 

31 

by 31 

24 



4 

to 

o 

50 

by 

50 

42 

by 42 

30 

by 30 

3 



4 

to 

6 

58 

by 

52 

43 

by 42 

30 

by 30 

2 

to 

2^ 

44 

to 

5 

50 

by 

48 

44 

by 40 

32 

by 32 

24 

to 

a' 

4 

to 

7 

54 

by 

48 

■ 44 

by 40 

34 

W 31 

2 



2S 

to 

4 

52 

by 

46 

*44 

by 40 

34 

by 31 

24 



4 

to 

5 

62 

by 

60 

*44 

by 40 

36 

bV 32 

2l 



31 

: ti > 

4 

56 

by 

50 

*44 

by 41 

33 

by 32 

2| 



4 

to 

4| 

64 

by 

44 

*44 

by 41 

33 

bv 32 

2 



4 

to 

5 

5C 

by 

46 

44 

by 42 

32 

by 32 

2 

to 

21 

.4 

to 

6 

50 

bv 

48 

44ibv40 

32 

by 32 

3 


5 

to 

6 

5^ 

i>y 

42 

44i bv'42 

3Di by 314 

2 

to 

21 

44 

! to 

74 

60 

by 

52 

45 

by 45 

34 

by 34 

4 



4‘ 

‘ to 

5“ 

6^ 

by 

54. 

46 

by 41 

31 

by 31 

21 



. 4 

to 

5 

52 

by 48 

46 

by 42 

31 

by 31 

2 



4^ 

f to 

71 

59 

by 

52 ' 

*46 

by 42 

33 

by 31 

3 



4 

to 

6 

ec 

bv 46 

48 

by 45 

35 

by 35 

2| 



4- 

to 

.7 

59 

by 

51 

48 

by 47 

34 

by 34 

2.1 



4 

to 

8 

6t 

by 

52 

50 

by 45 

38 

by 38 

4 



■ 4 

to 

6 

' 64: by 

62 

Extremes. 

35 to 50 by 

33 to 47 

28 by 28 to 

38 by 38 

1 2 

to 4 

''2itol0| 1 

40 to 64 by 
22 to 65^ 

Host common sizes. 

38 to 45 by 

36 to 42 

20 by 29 to 
34hy34 

1 2 

to 3 

2| to 


4.6 to 60 by 
42^to'5‘i 


Al! tlie measurements lire from -aetual sections made tferongli tlie middle portions of 'tlie' ■ ociapores. 
■T'iie specimens were treated With, hot water ■ first,, and. were afterward studied, in water alone. IE' 
'■ measurings Zeiss’s 2mm. homog. irimers. ohj., 6 compen., ocnlar, eto.^ were used, and with.atnhe length 
of ; one division of the eyepiece equaled '2^.' ■ These measurements were all made .toinhpeei- 

\ mens collected hy E. Bartholomew. All were„from specimens collected on Sehimspermum 'MiclowsMi 
tehin.,'' var. oeadsntote "'Wats. ^ Collected dune 15»;1891, es;cept those 'marhed' : with m 'asterisk f*), 
'which were on. JJ. :Medow$Mit var. cupulatum Glr.'i colleC'ted. tTune ld»'18§l. . All .measurements,, .given, 

. ■ , ' , , ■ " ' ■ 
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43. Peronospora claytonias Farlow. Eniinieration of tlie Peroiiosporese of the 

United States^ l^o. 11, <Bot. Gaz., Tol. viir, No. 10, October, 1883, p. 314. 

On leaves of Portiilacaceie. 

On CUmjtoniii Virgmiea L. M. Yamey, April 28^ 1891, Piiiey Brancli, 
Eock Creek, D. G. 

44. Peronospora rubi. Eabenborst, Fungi enropici, No. 2676, (1882.) 

On, leaves of Eosace^e, tribe Eube^e. 

Ob EnMis mllosns Ait. M. B, Waite, Eo, 270, September 8, 1888, 
Oregon, Ogie Oonnty, 111. M. B. IVaite, Eo. 271, September 10, 1888, 
Oregon, Ogie County, 111. M. B. Waite, NTo. 279, September 10, 1889, 
Oregon, Ogle County, 111. M. B. Y^aite, jSTo. 560, Oct. 7, 1891, Zoolog. 
Park, lYasliingtoii, 1). C. 

On EuMs Ckmademis P. H. Dorset! and iV. T. Swingle, NTo. 4029, 
October 20, 1891, G-arrett Park, Montgomery Comity, Md. W, T. 
Swingle, Eb. 4030, October 29, 1891, Eockville, Montgomery County, Md. 
B. T. Ixalloway and P. H. Dorset!, November 8, 1891, Garrett Park, 
Montgomery Comity, Md. In the fall of 1891 many of tlie individuals of 
tbisliost showed the bright red spots caused by the parasite. 

45. Peronospora sparsa Berkeley. <;Gard. Cbron. and Agrio. Gaz., London, April 

5, 1862, pp. 307 and 308 witli tig. 

On leaves of Eosaceae, tribe Eosese. 

On Mosci sp. cult. D. G. Fairchild, June, 1891, in greenhouse Geneva, 
Ontario County, E. Y. Mr. Fairchild reports this species as very de- 
structive, completely defoliating the plants. Bordeaux mixture was 
afterward iisecl with good success iu preventing it. 

46. Peronospora sordida Berkeley & Broome, Notices of British Fungi, No. 953. 

<Ann. and Mag. Nat. His., 3d ser., vol. vii, London, June, 1861, p. 449. 

Gil leaves of Scroplnilariacem. 

On SeroplmEtrm nodosa L. 0. H. Demetrio, June, 1889, Sw^eet 
Springs, Saline County, Mo. M. B. lYaite, Ho. 536, August 25, 1888, 
Urbaua, Champaign County, III. M. B. Waite, Ho. 543, September 11, 
J.888, Eochelle, Ogie County, 111 . M, B. \Yaite, Ho. 317, September 
14,. 1889, Oregon, Ogle County, 111 . M, B. lYaite, Ho. 142, September, 

, 1889, Oregon, Ogle County, Hi. 


NEW SPECIES OF FUNGI. 

By J. B. Ellis and B, M. Evekiiaut, 

' PUCGINIA SUKSBOEFII, n, sp.^On leaves 'of Trommonpfla%w%im, WasE ' 
ington (Suksdorf*) and Helena, Mont. (Kelsey). ■ i' and ii not seen;., 
(in) sori .small, black, naked, almost feom the' first, subconfluent, amphi- 
genous., the leaf often ' marked with a'' small imund ■ purplish spot on .' 
tiie side opposite/ the sO'ri. TMeutospores short-elliptical, obtuse'',' .and,; 
broadly rounded at both ends, deep brown, '..'granular-roughened,, 'all over ',: 
as if sprinkled with minute grams,..of .sugar, constricted at the septum; 
40-59 X 25-30 ja. on. nedicels scareelv lonsrer than. the snores. 
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FtTCOiNiA actUopyeIj n. 8p . — Ou leaves of Agropyrum 0mie-mn. Mon- 
taiia^ Aiigttst, 1890. (F. D. Kelsey), (ii) Sori epipliylious^ narrow^ ob- 
long or linear, sliort, cinnamon-yellow, only sligiitly elevated, 'llredo- 
spores snbgiobose, ovoid or elliptical, pale, 20-25 x 18-22 /i; epispore 
tolerably tliick and sniootli, pedicels short, (iii) Sort hypopliylloiis, ob- 
long or linear, short, black, covered (almost permanently) by the lead- 
colored epidermis. Teleiitospores cylindrie-clavate, dO-75 x 20-25 //, 
moderately constricted, pale, squarely truncate, broader and darker 
but scarcely thickened at the apex, sometimes obliquely truncate or 
rounded or even obtusely pointed. Pedicels, short. 

Stictis GOMPRESSA, n, sp. — On dead limbs of Ccvipimis Americana, 
London, Canada, May, 1891. (Dearness, Ko. 627.) Ascomata scattered 
or gregarious, iininersed, compressed 1| x sunk in the wood; 
eriiinpent above in a small, round, white, minutely perforated, slightly 
prominent disk, Asci cylindrical, 225-260 x 10 with ahiindant fili- 
form paraphyses. Sporidia filiform, 220-240 x nucleate. Differs 
irom the ordinary type in its minute disk with only a small central per- 
foration. 

Tr YBLIBIELL A p YGM A, n, sp , — On weather- beaten wood, Ohio. (M or- 
gan, Ko. 961). Perithecia acutely-elliptieal, eriimpeiit, not polished, 
black, ^Gng, lips loosely closed when dry. Asci oblong, 65-80 
X 15 yu including the short, abrupt stii)e, i^araphysate, 4-8 spored. Spor- 
idia siibbiseriate, fusoid-oblong, 3-septate, pale brown (hyaline at first). 
16-20 X 6-7 yw, ends subobtuse. 

Talsaria hypoxyloibbs, ti, sjp.— On bark of some tree or sliriib- 
Central Paraguay, South America. (Morong, No. 1431. Oommiinicated 
by Dr. J. W. Eckfeldt.) Stromata erumpent, superficial, subcarnose, 
subseriate, siibglobose, J"”"" in diameter, narrowed at base, purplish 
rust-color, appearing almost exactly like Eypoxglon fmenm (Pers), in 
color and shape. Perithecia peripherical, ovate, small, less than 
|mni ygh, seated on the ovate, cinereous-gray core of the stroma, and 
barely covered by the thin outer layer. Ostiola subdiscoid or convex, 
umbilicate, blarik, ' Asci cylindrical, 90-115 x 12 /£, subsessile, paraphy, 
sate, 8-spored. Sporidia uniseriate, oblong-ellix>tical, l-septate, dark 
brown, scarcely constricted, 12-15 x-7-9 /i. When the colored 'subfer- 
rugiiious coat is rubbed off*, the stroma is nearly black. Diff*ers' from'' 
only in its soft stroina and uiiiseptate sjmridm^ 

: ■ :PHYLLOsriCTA 'G-ELSEHii, msj>. — On leaves of G-elmnimnmnperm^^^^^ 
■..(cult.) 'Newfield, N. J., April, 1891. Spots suborbicular, In di- 

■'■am'eter, or often occupying the' apex of theleaf, pale yellow'-brovn with; 
a purple border. Perithecia amphigenous, suhlenticular, Mack,: small, 
gregarious, shitting, rather more abundant above. Spomles oblong- 
cyhndrical,' 12~16'x3 

Phybeostiota rhobobehbbi, . West—On ^ leaves of EhaAoiendton 
CatawMeme, Newfield, N. J., April 20, 1891, Spots large; 
mostly, marginal, dark reddish-brown, concentrically sioned, definitely 
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limited, tlie Ih^ing part of tlie leaf bordering tbe spots narrowly shaded 
wit'll yellow. Peritbecia innate, sunk in the parenoliyina of tbe leaf, 
tbe dark apes barely yisible and onlyTery slightly prominent, epipbyl- 
lous, about 150 /t in diameter. Sporules narrowly and acutely elliptical, 
hyaline, continiions, often binucleate, 15-20x6-7 j-t. 

Sphjsropsis albescens, n. sp.—On dead limbs of S'eg'wiulo acero- 
ides. Brookings, S. Dak., September, 1891. (T. A. Williams.) Per- 

itheeia gregarious, globose, J™” in diameter, buried in the bark, but 
raising the epidermis into little pustules which are barely pierced by 
the papilliform ostiolnm. Sporules oblong-elliptical, brown, continn- 
ous, obtuse, 15-20x8-10//. The peritbecia are mostly found around 
the nodes of the smaller limbs, extending for a centimeter or more 
on each side of a bud, and tbe epidermis over these areas becomes 
whitened out. 

Stagonospo-ea spinaoi^, n. sp.—On spinach, Brookings, S. Dak., 
July, 1891. (T. A. Williams.) Spots amphigenous, round, dirty white, 
3-5"‘“ in diameter, without any very distinct border. Peritbecia epi- 
phyllons, erumiient, roiigii, black, snbhemisj)herical, 75-100 // in diam- 
eter, with a papilliform ostiolum. Sporules obloug-cyliiulrical, obtuse, 
often slightly curved, hyaline, 1-3 septate, 15-30 x 8-10 //. 

Septoeia elymi, n, sp . — On leaves of Elymm Canadensis. London, 
Canada, July, 1891. (Dearness, Ho. 808.) Peritbecia subglobose, 100- 
120 // in diameter, epiphyllous, mostly on narrow, dirty white spots 3- 
4’"™ long by wide, visible as black specks. Sporules clavate-cylin- 
drical, bent or curved, continuous, faintly nucleate, 15-25x11-2 p. 
Differs from 8. hromi Sacc., in its shorter sporules and narrow, elon- 
gated spots. 

Septoeia Jaokmani,w.«j>.— On leaves of Clematis Jaclcmanim&laot- 
house, Geneva, H. Y., August, 1891. (D. G. Fairchild.) Amphige- 
nons. Peritbecia large, conic-hemispherical, black, broadly perforated 
above, semi-immersed, the upper half projecting; gregai'ious on yellow- 
ish, indefinite spots. Sporules, clavate-flliform, 40-70 x 2^-3 /t nucleate, 
but not visibly septate, tbicker above, subattenuated below, only mod- 
erately curved. This is quite different from 8. Clematidis, Eab., which 
is on definite, brown spots, and has smaller peritbecia and smaller spor- 
ules. It is much nearer 8. expansa., HiessL, but, besides the different 
host plant, that species is hyi>ophyllons and has narrower (1^-2//) spor- 
ules. Saceardo in Syllege gives the sporules as only 1/t thick, but in 
the specimen in Sabenhorst-Winter Fungi Buropiei, 2897, the sporules 
are, as just stated, lJ-2// thick. 

SeptoeixI SAOCHAEINA, n. sp. — On living leaves of seedling maples 
(Acer saccliarinnm), Hiagara, Canada, August, 1891. (Dearness, Ho. 
1812.) Spots amphigenous, scattered, small, definite, white, more ob- 
scure below, 1“’" in diameter. Peritbecia few (^ on a spot), epiphyllous, 
lenticular, brown, 200 //diameter. Sporules clavate-cylindrical, nucleate, 
hyaline, 40-50 xlJ-2//. Distinpiished from the other acericolousSep- 
torias by the small, white spots. 
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Seftoeia Beijmmonbii, n, sp,~Ou leaves of FJdox DrummonfML 
London^ (Jaiiada, September, 1891. (Dearness, ]^o. 820.) Differs from B,, 
divaricaM E. & E. on Phlox divaricata (tliis JOUEiN’’AL, VoL v, p, lol) 
in tlie peritiiecia being scattered thickly over the entire surface of the 
leaf, and not on any definite si3ots. Perithecia black, siibproiiiiiient, 
100 /A in diameter. Spornles nearly straight, nucleate, 35-50 xlJ-2/i, 
rather narrower at one end. 

Hbnbeksonia G-EoaKAPHiGA, %. On fallen and decaying chest-.: 
nnt leaves. ¥ewfieid, ¥. J., April 4, 1891. Acerviili gregarious, on 
pale spots, dark bro-wn, flattisli, in diameter, mostly on the nerves 
of the leaf, and forming a kind of network, reminding one of Asteroma 
geograpMeaj Fr. Bi)oriiles oblong-fnsoid, pale brovni, 3-septate, the 
terminal cells hyaline, acutely conical and 4-5 /i long, the colored part 
10-12 x3-3-J/x. Pedicels filiform, about 15 /-£ long, sometimes remaining 
attached to the sx)orule. Terminal cell prolonged into a short, subulate 
beak, or oltener simply narrowed into a subulate point. The terminal 
cells are finally deciduous. . Differs ff'om, P. nervalis, E. & E. (to which 
it bears a, strong resemblance) in its smaller, 3'Se]>tate spornles and 
larger acerviili. 

(Ilceospoeium OATALP Je3, n, sp . — On living leaves of Gatalpa Ugnoni- 
oides. Wilmington, Del., August, 1891. (Oommons, ISTo. 1804.) Spots 
orbicular, in diameter 5 definite, reddish-brown, paler in the cen- 

ter. Acervuli minute. Spores oblong, hyaline, coiitmiioiis, 2-niicIeate, 
10-15 X 3-5 /i, erumpeut on the upper side of the leaf in small, yellow- 
ish heaps.' 

Glceospobium becoloeans, n. sp . — On leaves of Acer rnhnmi, Lon-, 
don, Canada, August, 1891. ( J. Dearness, ^o. 813.) Occupying the areas 
between the main veins of the leaf, and causing large brown spots which 
occupy the entire surface of the leaf except a narrow strip along each 
side of the midrib and its main branches. Aceiwuli numerous, small, 
ermnpent on the lower side of the leaf* Spores oblong- elliptical, hya- 
line, 5~-8 X 2|-3/{. Very destructive to the leaves. 

■ Melanoohium MAOisrOLi^, n. sp.— On dead tinnk^ of Magmim glmca* 
Ifewfield, ]Sr* J.,, June, 1891. ■ AcervuM sunk, in the baric, ovate-conical,' 
in diameter, substratum pale,. '' Conidia ohovate, pale olive 
brown, with a hyaline margin and a. 'large nucleus, 12-15 x 9-11 /i on 
stout (,4'/i,, thick), simple or branching, obscurely septate baaidia, 50-75/4 
long, eriimpent ill masses or black, cirrhi, like coarse black hairs oi' 
black wooL'; 

Pestalo'^zia LATBEiPES, u. sp.— On dead legumes of' Gassm Cfm- 
mcecrista, I7ewfleld, FT. J., September and October, 1891," 'Perithecia ; 
piistiiliform or ' subhysteriiform,' about' I®'” in diameter, with, a large,, 
irregular opening, above, 'sometimes with an elongated slit, , as inMyster-:. 
imn, Spornles clavate-cylindrical, yellowish brown, 3-sex>t'ate, theiipper, 
,"c6ll rounded above with a hyaline, subconical tip bearing' at its, apex'^ 
3-parted crest of three, spreading slender bristles 16-20 ja long, the lower 
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cell aaiTOWor and fiimislied an eccentric pedicel longj re- 

inindiiig one of a Dueosia. 

ScoLECOTRiGHmi CARic JS, n, sj?. — On living leaves of Garim '])a^mya. 
Lake Wortli, Fia., I^Iarch. 1891, (L. M. Underwood.) Maciilicolons, 
Spots scattered, in diameter, yellow above, becoming wMte in tiie 
center, siiborbicnlar and definitely limited; completely covered below 
witli densely crowded, inimite, spbieriseform, black -brown tufts of tli,e 
fiiiigiis. Basidia oblong or subclavate, continuous, 20-22 x 6-7 /i, form- 
ing a coiiipa-ct iieriplierical layer on a minute tuberciiliform base and 
bearing at tlieir tips the ovate, nniseptate, pale brown, 12-20 x 8-10 /i, 
conidia, 

Macrospobiitm tabacinum, sp . — On leaves of cultivated tobacco 
{WieotiaHS tahacim)^ Ealeigh, IST. C., October, 1891. (Oerald Men 
Carthy ) . Spots ainphigenous, numerous, thin, white (rusty red or brown 
at first) , siiborbiciilar or irregular, 2-3“'“' in diameter, definitely limited, 
with a narrow darker border. Fertile hyphiC' effused, 35-45 x 3-4 jj^ 
septate and tonilose above. Ooiiidia obovate, 15-25 x 10-12 //, sessile, 
or longer (35-45 /i), narrowed below into a distinct stipe, 8-12 pi long; 
The shorter conidia are- mostly 3-septate and the longer ones about 
5-septate, one or two of the cells with a longitudinal septum. This is 
the white speck of the FTorth Carolina planters. 

Macbospoeiitm LOHdiPES, n, sp , — On leaves of Mmtkma tahiwim, 
Ealeigh, U. C., October, 1891. (Oerald McCarthy.) Spots amphigenoiis, 
orbicular, rusty brown, 3-5 “““ in diameter; orbicular, zonate. The en- 
tire leaf becomes brown and then the spots are a shade lighter than 
the surrounding parts. Fertile hyphne effused on the spots, amphige- 
nous, but more abundant above, slender (40-70 x 3-4, a, septate and 
often constricted at the septa ; erect, more or less tonilose above. Coni- 
dia clavate, 40-50 x 15-20 /£, 3-7, mostly 5-0 sex)tate, with two or more 
of the cells divided by a iongitudinai septum, attenuated below into a 
distinct stipe 35-50 .a long, and often septate and tonilose. This difters 
from M, wmmtme^ Babh., in its effused hyphm and smooth conidia, and 
' from -if. taMwimmi, B. & E., in its brown, concentrically zoned. spots and 
larger stipitate conidia. Known among the planters as brown spot/'’' 
®. Beachyspohium Canadense, n, Parasitic on VaUci amUemf 
'".On-bark of dead maple limbs. Ottawa, Canada, October, 1890. .'(Mac- 
■/ouii Ko.: 49.} , Hyphm simide, brown;- septate, 200-300 x 5//, formi'ng 
dense,. toba."CCO-bro wn, tuberculiform tufts, rising from the pustules o-'f 
'the- Fufeu. Conidia terminal, solitary, obovate-elliptical, 'pale brown 
', 1-3 septate, 20-40, X 12-15/1. ■ 

CLASTEROBPOEiinM popiJLi, sp.—<yu -dead places in living leaves' of 
Fopidm tfemMlmies, London, Canada, June, 1891. (Dearness, Ko. 759.) 
On leaves of Fopulus grandidentaM. ^Tlmington. Del. (Commons, -Ko. 
1806.) Conidia clavate, 1-2 -septate,, olive brown, 18-25 x :7-9,/f, mostly 
a little co-nstricted at the -septa, and- siibtnincate-apiculate at 'the .'apex,;, 
.pediefos very short,, almost' none, -Sttbhy aline. ' The conidia '.arise directly 
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from the cells of the leaf without any well-defined niyceliiiinj and form 
a continuous olive brown or green stratum on the lower siiiiace of the 
leaf^ beginning with well-defined brown spots which soon spread and 
occupy the entire leaf— mostly the young teruiinal ones. 


REVIEWS OF RECENT LITERATURE. 

FarloWj W. G., and Seymour, A. B.—A Froinsmial Host-mdex^ of 
the Fungi of the United States. Part i, Polypetalae, pp. 1-52, 
Cambridge, 1888. Part ii, Gamopetalae-Apetalae, pp. 53-134, Cam- 
bridge, September, 1890. Part in, pp. 135-220, Cambridge, June, 
1891. 

The issue of the third part of the above work, containing the endo- 
gens, cryptogams, and animals, and an addenda, together with an index 
to all three parts, finishes this most valuable and laborious work. As 
completed it contains 220 octavo pages. About 85 names on an av- 
erage, including synonyms, are given on each page. The work will be 
a necessity to every American mycologist, and, aside from its direct 
value as a host-index, will be of very considerable, worth as a guide to 
the synonomy of the American species of fungi. In accuracy and com- 
pleteness it is almost witliout equal among mycologieal publications. 
It is to be wished, however, that a reference could have been given 
after each name of a fungus to one or more works in which it wms re- 
ported on the host in question. It is likely tliat deserix)tious of some 
of the species will be tronblesome to find. A title page for all three 
parts would also be a valuable addition. 

Some interesting facts are revealed by a study of the index. The 
nuinber of species reported on some genera of trees is truly astonishing. 
The family Cupuliferm requires 24 pages, and these will probably av- 
erage no less than 100 names ot fungi to a page. A most striking fact 
is the very small number of species reportednn Algiu. Only two species, 
both These occur on four species of Algie. In 

■Europe, on the contrary, where the algal parasites have been carefully 
studied, their nuinber is very considerable, probably a ggregating several 
hundred species. 

Botanists everywhere would no doubt.be very grateful if the authors 
of the, Host-index” could be induced to prepare the converse work, 
''namely, u list of the species of fungi of the United States'' .with their 
host plants.— W, T. ■SwiNaLE,: ■ 

Fischer, Dr." Alfred.— B abenhorst’S' 'Kryptogamen- 
: 'fiora. .1 'Band. 'IV Abtheilung:. Hilzej 45, 46 and 47, Liefer ungettj'Pp. 

' ■' '1-192., ', 'Lei^^^^ .Kummer, 1892. . . 

Fart. IV bf .this : important' /Work' b,egins'''mth'''.''N^ 45. Part III on 
Discomycetes, 'by Dr., Behm ■still lacks .eight numbers' 'of completion, '.but 
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tlie wliole of Dr. Fisclier’s manuscript being in hand, the irablisher lias 
wisely concluded to begin publication at once. The lamented DeBary 
Avas to haA-e Arritten this ATdume, and it is a matter for congratulation 
that his mantle has fallen upon a competent successor. 

In Winter’s system (Pike I, p. 32) the Phycomycetes are dirdded into 
tAvo classes, Zygomycetes and Odmycetes. The position of the Ghytri- 
diacete remains doubtful and the Entomophthoreae, noAv knoAvn to 
belong to Zygomycetes, are classed under Basidiomycetes. Since the 
appearance of this first A’-olnme so much new light has been throArn on 
the relationships of fungi that no excuse is necessary for departure from 
the old Auews, but some of the changes, e. g., those under Peronosporinm, 
will undoubtedly lead to criticism. 

The name Phycomycetes, i. e., alga-fungi, indicates the many-sided 
relationships of the group Apith certain algm, e. g., Siphonem (Vauche- 
ria, etc.), not only in the possession of a nonseptate A'egetative body, 
sexual organs, and SAvarm spores, but also in the aquatic life of many 
sorts. The nonseptate character of the mycelium is especially con- 
stant, so that the name Siphomyees, i. c., tube fungi, might properly be 
used for the -whole group, corresponding to the term Siphophyces ap- 
plied to the parallel group of algm. Cohn united under the name 
Siphomycetes the three orders Peronosporese, Saproleguiete, and Chy- 
tridiaceae and set up the Zygomycetes (Mucorineas, etc.) as a group 
parallel to the Zygophyce® (Oonjugatem). In Oohn’s system the Phy- 
comycetes Avere therefore split into tAvo groups. Zygomycetes and 
Siphomycetes. Sorokin uses the term Siphomycetes. as synonymous 
Avith Phycomycetes, in the sense already explained, and although the 
author thinks Siphomycetes a better nanie for the group than Phycomy- 
cetesheconsideratelyrefrainsfrom.disturbingthe -well-established usage. 

HoAvever, it is not simply a question of names, but one of -widely dif- 
fering vicAxs as to relationships. De Bary in his Comparative Morphol- 
ogy and Biology puts Peronospore® (Ancyliste® and Monoblepharis 
included), Saprolegnie®, Mucorine®, and Entomophthore® at the 
beginning of Ms great Aseomyeetous series; but he treats the Ohytri- 
diacem as a gi-oup of doubtful position in the system, although I'ecognk- 
ing their dependence on these Phycomycetes. Indeed, the disposition 
of the Ohytridiace® is the Aceak point in aU previous classifications. So 
far, all mycologists agree that Peronospore®, Saprolegne®, Mucorine®, 
and Entomophthore® are genuine Phycomycetes, but some do not re- 
gard the Chytridiace® as a natural group, e. g., Zopf would separate the 
SyncMtremfrom the Eu-mycetes on account of their plasmodial vegeta- 
tive body, and would consider them as a special group related to 
Myxomyoetes. In Saccardo’s Sylloge (Vol. wi), the Chytridiace® are 
indeed included within the customary limits of the Phycomycetes, but 
are looked upon as degenerated forms. Brefeld in Heft viii regards 
the Chytridiace® as degenerate Phycomycetes in which the vegetative 
body is reduced more and more until it disappears entirely in the for- 
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mation of a sporangium. Thus, according to BrefeM and otliers^ Olpid- 
iiim represents the final member, in' a degeneration whicli began with 
Peronosporacese. The antlioPs view is just tlie opposite of tMs. He 
regards Cliytridiacefc as a natural group and the simplest and earliest 
ill point of time, L e.^ as tlie starting point of the whole great series 
which ends in the Ooinycetes with richly branched inycelium. 

Concerning disim ted relationships he has the- following: The Olpid- 
iaceas have much in common with the zoosporons Monadmeae, but the 
differences are still greater. One principal difference consists in the 
manner of taking food. In the Monadinese this takes place through the 
active amoeboid movements of the plasmodium by which solid sub- 
stances are commonly taken np. In the Myxochytridinese the amoeboid 
movements of the naked vegetative body are always feeble or wholly 
wanting, and the taking np of solid bodies does not occur. Conse- 
quently while the Monadinege take their food like the Myxoiixycetes, in 
the Myxochytiidiuem there is only an absorption of dissolved food as 
in the genuine fungi. In connection with this stands the extrusion of 
undigested food balls, something which, of course, does not occur in the 
MyxoohytridineaB. Together with the accompanying physiological dif- 
ferences due to the different manner of taking food, there are also im- 
portant purely morphological differences. In a number of zobsporous 
Monadineae (Aphelidium, Plasmodiophora) the amoeboid body breaks up 
into spores without previous formation of membrane, but in those forms 
in which a wall is previously forined the swarm spores escape from the 
cyst at mdefiuite places, i. a., there is no special canal for escape. The 
contrary is true for all the Myxochytridinese except Sphserita. Finally 
it should be emphasized that not rarely the actively amoeboid body be- 
comes a genuine plasmodium, through the blending of several anicebie, 
while gennine plasmodia are wanting in Myxochytridineae, with the 
possible exception of Eozella. The relationship of the Myxoehytridineie 
with the MonadinesB is to be recognized, but on the other side there is 
also to be noted in the described departure a step toward the fungi. It 
is especially the Holochytriaceie which show a transition into genuine 
myceliiim. Forms like Myzocytium belong with the Myxochytridineie 
on account of their holocarpal development, but differ in the elongated 
vegetative body, surrounded trom the first by a membrane, which, by 
its branching, takes on a mycelial character. 

Morphologically the Zygomycetes and Oomycetes can be very, easily' 
united to these Holochytriacem, as a further development, with , a 'richly ' 
branched, eu-carpal, mycelial vegetative body. 

The family of the Sporochy triacem with mycelial haustoria appears to 
".me to join on'. to the .Hyphochytriacem above. Among theMonadinem, 

' Vol^odella pugnaoa. shows a similar developmentbut is distinguished by 
'Vthe'ahsencemf' mycelium and the much later following wall formation. 
Finally the family of iIyph'Ochytriace0e'W,hichj<ni^ on to the Sporochy- 
'■ , triacem;(Polyphagus) is 'continued into Protomyces and' the IJstilaginea. ■ 
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Under Pliyeflinyeetes the author includes all plants having^ the follow- 
ing characteristics : 

Yegetative. bodies one-celled, only forming septa during the produc- 
tion of reproductive oi-gans, or when still older, sometimes unbraiiched 
and changing wholly into a sporangium (holocarpal), sometimes a richly 
branched mycelium with special reproductive organs (eu-carpal). Uon- 
sexual reprodiictioD by swarm simres or non-motile spores; sexual by 
zoospores or oospores. 

The following is Dr. Fischer’s classification: 

PHYCOMYCETES (Sipliomycetes). 

I„ Series. Arcliimycetes (Cliytridiacece). 

II« Series. Zygomycetes. 

III. Series. Ooinycetes. 

Under tlie first series lie gives tlie following subdivisions and family characters. 

1. Order. Myxocbytridinete. . , ^ 

1. Family. Monolpidiaceaj (Olpidiaceie). 

The entire vegetative body changing bolocarpally into a single spherical or elon- 
gated zoosporangiiini or one resting spore. Sexuality observed in one case. 

2. Family. Merolpidiace® (Syncbytriaceie). 

The entire vegetative body splits up bolocarpally into a number of sporangia and 
produces a roniidisli or long one-rowed sporangial sorus. Resting state either a heap 
of resting spores, cystosori, or single resting spores, which arise from the entire un- 
divided vegetative body or single parts of it, 

2. Order. Mycochy tridime. 

1. Family. HolocbytriaceiB (Ancylistaceae). 

Vegetable body tubeform or vermiform, nnbranched or wdth short side branches, 
dividing by cross septa into a number of members, all of which change into repro- 
ductive organs (sporangia, oogonia, antheridia). Strictly holocarpal and niono- 
pbagons, always intramatrical. ■ 

2. Family. Sporochytriacem (RMzidiacese, Polyphagaceae). 

Vegetative body consisting of two parts, a spherical strong growing swarm spore, 
and a tenuous, thread-form, often very delicate, mycelialpart. The ball-shaped part 
grows into a single sporangium, or into a single resting spore. Resting spores also 
develop in another manner from the mycelial part, or by the copulation of two 
plants. The mycelial part always perishes after one fructification, i. eu, it is strictly 
monocarpal, but also . eu-carpal. ■ There are two subfamilies, Metasporem, and Or- 
, thosporeJB. ■ 

3. Family, Hypliocliytriaceje (Cladocbytriacem). 

Vegetative body, a more or less branched and originally one-celled mycelium, 
which forms 'SimuItaneoiisTy a great number of terminal and intercalary swellings, 
and out of those aoosporangia or resting spores j . eu-carpal, hut mostly monocarpal; 
not perennial. Sexuality wanting. 

. Under the second series he gives : 

: ''l. Order.' HiicorimE. , 

, 1. Suborder. Sporangiophorce-. 

"1," Family. Mtieoracefe. , ' 

The cross wall which separates the stalk from the sporangium arches into: the lat- 
ter and projects as a columella, often Tar out. Zygosx> 0 'res ' naked, or only ".envel- 
oped by a loose mycelial tissue, never inclosed -in a compact receptacle andTorming'. 
a fruit bo'dy. Three subfamilies, Mixco.re'£e, Thamnidiem, , and 'Pilobolem. 

. -2. Family, Mortiereliacete. , 
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Sporangiiim witlioiit a columella, with gelatinizing membrane. Zygospores single 
and completely inclosed in a receptacle (carposporium) like a small tuber. ' ' 

2. Suborder. CouidiophoraB. 

1 , Family. Clnetocladiacem. 

Conidia single, spherical, in groups on the middle swollen part of the last l)ranches 
of the couidiophore, the ends of the same remaining tenuous and sterile. Zygosporw 
naked between the straight gametes. 

2. Family. Cephalidaceae. 

Conidia in chains on the spherical-headed, swollen branch ends; (sterigiriata') of the 
imbranched conidiophore. Zygospores naked on the ciwn of the tongs-like gametes. 

2. Order. EntomophthorinaB. 

1. Family, Entomophthoracese. 

With the characters of the order, i. e., Mycelium mostly parasitic in living animals, 
rarely in plants, or saprophytic, richly branched, often felling into pieces, at first 
one-celled. Nonsexual reproduction by conidia which are delimited on the end of 
unbranched threads growdng out of the suhstratum and thrown off when ripe, i. e., 
no special conidi ophores. Zygospores on the mycelium. 

Under the third series he gives ; 

1. Order. Saprolegninje. 

1. Family. Saprolegniaceae. 

Aiitheridia applied to the oogonium like accessory branches, pushing fertilization 
tubes into the latter. 

2. Faiiffly. Monoblepharidacem. 

Antheridia with spermatozoids. 

2. Order. Peronosporinse. 

1, Family. Peronosporacese. 

With the characters of the order, i. e., mycelium parasitic in the interior of living 
plants, richly branched, polycarpal. Konsexual reproduction l>y s’warm spores or 
conidia, mostly with specially formed conidiophores breaking out of the substratum- 
Oogonia always one-eelled, with a remnant of unused protoplasm (periplasma), 
Antheridia applied to the oogonium like an accessory branch, wdth penetration tube. 

1. Subfamily, Planoblastse (Cystopodese). 

Nonsexual reproduction by swarm spores. Sporangia, either persistent on myce- 
lium or mostly falling as conidia and producing zoospores in germination, 

2. Subfamily. Siphoblastfe (Peronosporese). 

Nonsexual reproduction by conidia, which germinate by germ tubes and are homol- 
ogous to the falling zoosporangia of tlie Planoblastse. 

Uiider Arcbimycetes some general account is giyen of the group, in- 
cluding directions for collection and preparation of specimens. This is 
followed by a very convenient and useful key to the genera, 29 in al. 
The following genera and doubtful genera, including 144 good species 
aiid,,39 doubtful ones, are described in these three numbers: Sph»rita^' 
Olpidium, Fseudolpidium (nov. gen. with figs.), Olpidiopsis, Pleotra- 
chelus, EctTOgela, Fleolpidiu^^^ gen. with figs.), SyncMtrium, 
'Woronina, EMzomyxa, Eozella, ■ Micromyces, 'Myzocytium, Achlyogeton, 
Lagenidium, Ancylistes, Eesticularia, Ehizophidium, Bhyzidium, Ehizi- 
diomyces, Achlyella, Septocarpus, ■■ Harpochy trium, Entophlyctis (noy. 
gen. with figs.), Ehizophlyctis (nov. gen, with figs.), ObeHdium 
Ohytridium, , Polyphagus, Oladochytrium, Amoebochytrium, , ■ Gatena-: 
ria, Hyphochy trium, T^ephromyceSj Aphanistis, Saccopodium, Zygochy- 
trium, and Tetrachytrium. 'Only one new species is recorded, Olpidi- 
opsis minor. The genera are illustrated by good figures and followed 
by a host index* 
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The treatoeiit of tlie ZygomycetevS is substantially tlie same as for 
tlie preceding series: iirstj fourteen pa.ges outlining the main featuxes 
of tlie orcl« Miicorinie, then a key to the genera, followed by a descrip- 
tion of the species of the genus Miicor as far as the end of the first sec-' 
tioii, Mono-Miicor. 

This' volume, while devoted to the forms occurring in Germany, Aus- 
tria, and Switzerland, can not fail to be of great service to Aiiierican 
students, since many of the described species occur in this country. 
Eefereiice to doubtful forms and extra-European ones also help to make 
the book indispeiisible.—ERWiN P. Smith. 

Fruit €'idture in foreign coimtries, — Eeports from the consuls of the 
United States on fruit culture in their several divstricts in answer 
to a circuiar from the Department of State. Washington, G-overn- 
ineiit Printing Office, 1890, pp. 391-9375 Index, i-xiii. 

This report is devoted principally to the citrous fruits, the olive, fig, 
and vine. Incidentally there are many references to the diseases of 
these plants, parasitic and nonparasitic. Some of the statements need 
to be taken cmn gram sails because emanating from men not specially 
trained to observations of this kind, but on the whole the reports aj)- 
pear to be well written and will iirove useful. A similar volume on the 
stone fruits of the world would be equally valuable. — B uwin F. Smith. 

MAK0IH, Loins. — (1) Sur la. callosej nouvelle substame fondmnentale 
ewistant dans la membrane. Comptes Eendus, Paris, tome cx, 24 
. Mars, 1890, p. 644. ' ■ , ' 

(pi): Stir, les reaeUfs colorants des suhstatiees fondmientales ds-la 
. membrane. Comptes Eendus, Paris, tome cxi, 15 Juiliet, 1890, p. 

, 120 . 

(3) Stir la strmtme des Feronosgtorees. Comptes Eendus, Paris, 
15 D6cembre, 1890, p, 923. 

, (4) Sur la disarticulation des comdies elm les Feronos;i)orees. Bull 
de la Soc. Bot. de France. Comptes Eendus. des Seances, Paris, 
1891, tome 38, pp. 176-184, 232-236, pi. 4. 

;'(1) The.muthor distinguishes three' fundamental substances ' in the 
■cell walls of plants— pectin compounds, cellulose, and callose. . The, 
■latter has been studied quite carefully, and is described as, a new fun- 
' damental substance, known hitherto o^nly from sieve; tubes. Hot hav- 
ing 'been ^ ■able:,, to isolate it in 'sufficient- purity fora chemical analysis, ,- 
„the'- author confines himself to an account of its. distributi.onin plants. 

Callo-sels colorless "and amorphous, insoluble in 'water, alcohol, and 
Sehw^eizer^s reagent,'^, even after the action, of acidvS; very soluble' in," 
soda or- cold'- .caustic .x>otash.,l"' to'- IQO, -soluble cold in -sulphuric acid, 
ciiloride of calC:illln,^and.conc-entrated■h^chloride:of ,tin 5 .'insoliible-fjold^ 
,ia the, .alkaline carbonates, and- in .ammonia, .which -.swells- it and' giveB',-, 
it, a, ■geIa,tin,ous consistency.- Besides,,-: aniline' -blue: and ,rc>soiiC'-,^a,ei-'d,t' 

, , ",Ciipram.mo,iixa. - 'tHnown also: peomu. -''.■''■■■ 
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already recommended by Eussow and JanczewsM for tlie study of 
liber, tlie color reagents of callose are certain substances of the series 
of azo ' colors, belonging to the group of benzidines, tolirlenes, etc. 
lodaiecl reagents give to callose a yellow tint. Callose is therefore as 
distinct as cellulose or the pectin compounds. It is not a result of the 
artificial decomposition of the latter substances, for these may be treated 
ill all sorts of ways without producing the reactions of callose. Its in- 
solubility ill the cupraminoniacal reagent, even after the action of 
acids, and the yellow color which it gives with iodated phosphoric add 
distinguish it from cellulose, while its insolubility in cold aiiiinoiiia^ and 
alkaline carbonates, and its inertia toward stains which act on the pec- 
tin compounds separate it not less clearly from the latter. 

While callose exists norinally in certain regions of tlie reproductive 
organs of phan^erogams {j)olIen grains, pollen tubes, etc.) and vascular 
cryptograms, it is not found in the vegetative portions of these plants, 
exclusive of the liber,’ save accidentally and as irregular masses scat- 
tered through the cells. But in the thallophytes callose nccpiires a 
great importance. In the fungi it forms the membrane of the mycelium 
and of the organs of fructification in the most widely separated fami- 
] ies ; e, g . , Peronosporeie, Saprolegniaceiu, Basidiomycetes, Ascomycetes, 
Sacoharomycetes. In lichens callose exists in the mycelial filaments, 
but not in the goiiiclia. It does occur, however, in some of the alga?. 
On the other hand, he has not yet found it in certain Uredinem, nor in 
the mycelium and conidiophores of the Mucorinee. In the plants of this 
order Mucor, Phycomycetes, Ehizopiis, Pilobolus, Gliiietocladiiim, etc., 
it constitutes only the dissolving wall of the sporangium, and some 
part of the membrane of the sporewS. Callose appears to be in a state 
of purity in the membrane of the sporangium of the Miicorinae, but in 
tbe mycelium of the Peronosporinm and Saprolegiiinm it is mtimately 
united with cellulose, to the exclusion of pectin compoundvS, and, finally, 
in the Polyporei (Diedalea), the mycelial tubes appear to be destitute 
of cellulose, and are formed of callose associated with substances having 
the leaction of pectin compou^^ 

Yarioiis circumstances often mask the presence of callose, such, as 
pliy steal differences or the^ incrustation of foreign substances, for exani- 
ple, the callose of pollen mother cells and that .which' forms irregular 
masses, in the .mycelium,' and haustoria of the PeroiiosporiinB; presents' 
the most alterable and easily distinguishable state, ' In the spo,rangiuin 
„of the, MucoriiiB and the .mycelium of lichens' the c-allO'Se offers.more; 
resistance to the action of solvents and fixes stains less readily.' , ■ Finally, 
in the Polyporei it coheres so strongly .that .its presence ca.ii' 'be' deiii'O'ii-: 
strated only after long and repeated treatments. 

(2) , 'Pile various stains' of hhe aromatic, series .'may^foe divid,ed, into'' 
'two groups,, O'lie consisting' of "basic, colors united with variO'US'' mineral' 
', or' organic , 'acids, the' other; of acid--' color's,''. ','Use,d:.';i'n the formnf alkaline' 
salts; ' Substance.s'of the" first ■cat.e'go.ry are; fixed 'with, a, variable 'energy 
', 16788 — ¥ 0 . 2 *- — 6 ,, 
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l)j pectin. coiiipoiiiicLs, wliicli thus reveui tlieir acid function* They do 
not stain eallose or ceHiiIose, The following compounds are noteworthy : 
Azo group Yesiiviii hrown^ chrysoidin; diphenyUnetlmne grotip^ aura- 
iiiiiie; tripkenylmethane group^ the Yictoria bliieSj bleu de unity fiicli- 
siiie/ Paris violet, Hofman’s vioicty etc.y all the stains of the 
group, naplitlialiiie Idiie, Nile blue; tMonine groujp metliyl blue; euJiro- 
iims group, neutral red; safmniue group, neutral blue, plieiio-safraiilne 
extra.- safraiiine, rosaline, Magdala red. The affinity of these substances 
for pectin, coiiipoiiiids is very dissimilar. It is also feebley for the pres- 
ence of an excess of acid or of glycerine removes the stain from the tis- 
sues more or less readily. 

The second category, formed of alkaline salts, contains a great num- 
ber of substances which never stain pectin compounds. Many, how- 
ever, are fixed by cellulose and eallose, and thus show the basic nature 
of these latter, a iiatime, already known and used for a long time, so far 
as concerns cellulose. In this category only two groups are of interest^ 
the azo group and the triplienylmeiliane group. The azo gToup, exclu- 
sive of chrysoidine and Yesiivin brown, is composed principally of alka- 
line salts. ,In this group we distinguish three important types. The 
first includes the various stains which contain the azo grouping once, 
e. xylidine ponceau, aniline ponceau, toluidine ponceau, naphthoru- 
biii, etc., as well as various tropeolines of a slightly different composi- 
tion. These substances stain protoplasm yellow, but they have no 
action on cellulose and eallose. The second type is formed of sub- 
stances containing the a.zo grouping twice, e. orseille red, orseilline 
BB, azorubiiie, naphthol black, the croceiues, etc. These substances 
stain cellulose in a neutral or slightly acid bath, but have no effect on 
eallose. The third tyi>e contains the stains of the benzidine series, e. g. 
Congo red, Congo GE, Congo brilliant G, Corinthian Congo, extra 
Bordeaux, delta purpiiriiie G, which result from the action of sulpho- 
natecl na-phthol compounds u]ion benzidine; azo blue, Corinth, ian Congo 
B, the benzo piirpurines and the rosazurines, in which toluidine is sub- 
stituted for benzidine; azo violet, the benzo aznrines and heliotrope, 
where diaiiisidine is substituted"' for benzidine. These colors, ordi,- 
'nariiy precipitated by acids, stain cellulose directly in a neutral <.)r, 
better, a slightly alkaline bath. ' ' 

The: triphenyliiiethane gi-oup does not offer as distinct relations'' be- 
'tweeii staining capacity and chemical composition. We first distin- 
■guish a-, large' number of bodies' formed by chlorliydrates, sulphates, 
etc., which stain pectin compounds directly. ■ Then a series of alkaline 
salts which may be divided .into, three groups. The 'first group in- 
cludes acid fuchsine, acid violet, Bayer’s blue, the alkaline blues, 'etc., 
wliidi result, from, the, respective action of , sulphuric' acid on fuchsine, 
Paris" violet 6B,, vliphenylamine blue, and analine blue. . These' sub- 
stances dO' not 'Stain cellulose, , but' certain' of, , them , stain ■ eallose,'-'^,., 
the soluble blues, and notably Bayer’s blues. The s,taiiiing'is 6n',ergetic' 
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in proportion to the completeness of tlie siilplionizatioii^ e, the blue 
6B5 a mixture in which trisulphonatedtriphenylrosaiiilin predoiiiiiiates, 
is the most active of tlie soluble blues. The second group is foriiied 
by the alkaline vSalts of rosolic acid, which stain , callose and cellulose 
directly. Filially, the third group, the eosines, or salts or fluoresciiie 
such as cosine, erythrosine, and pliloxiiie, stain nitrogenous matters 
deeply, but are not fixed by callose or cellulose. 

As various stains of tlie aromatic series also coinbiiie with iiitrogein 
oiis substances, to avoid error it is often indispensable that there slioiiid 
be a mixture of several reagents belonging to different categories. 
This gives a very demonstrative double stain. 

(3) The constitution of the membrane of fungi is still unknown . The 
author believes that fungine and metacellulose do not exist as specific- 
ally distinct substances. The membrane of fungi is so complex and 
variable that it would be possible to offer the clieinical composition in 
evidence whenever the absence of fructiffcatioii rendered the determi- 
nation of families uncertain. 

In the group under consideration the membrane is composed of cal- 
I5se and cellnlose closely associated. To show this, leaves containing 
Peronospora fioarm may be treated as follows : 

((i) Treat with concentrated chlorhydric acid 5 (b) macerate for some 
minutes in Scliweizer’s reagent. This removes all the cellulose and 
pectin compounds contained in the host and in the i)aravsite. After 
washing in water, the use of iodated phosphoric acid or of the benzidine 
colors does not reveal a trace of cellnlose in the tissue of the leaf, but 
the reagents of callose bring out a network of mycelial filaments. Con; 
trary wise, if we submit the contaminated leaves of the Eaniinciilus to 
the action of IIofm0iste^s^s chlorated mixture* and after washing allow 
the tissues to macerate in a solution of potassa or caustic soda, renewed 
several times, all the' callose is. removed without sensible modification 
of the cellulose. Then by the ■ use .of iodated reagents we can see the 
mycelial filaments stained bine or violet in the midst of the disasso- 
ciated tissues, of .the host plant. 

Thus either the cellulose or the callose can be removed without chang- 
ing the form and arrangement of the mycelium. Butwiiiie cellulose' 
and callose are always associated in the organs which the parasite sends 
into the host (mycelium and oospores), the conidiophores are formed of 
pure cellulose. This is proved by their disappearance after the., action' 
■of celMO'Se solvents. 

, The, mycelial membrane varies in thickness and shows numerous.lay- 
ers,. but what gives the myceliii.m of the Peronosporinie a special char- 
acter is the constant presence of masses '.of callose, which is either' pure,' 
or , associated, with cellulose. These' constrict the cavity .of the tube or'' 
even obliterate it. In the latter case, they foim '.the ■, so-called,' ,' .'septa. 
These,.masses.are seen very.,. clearly 'in Peromspwa:p(irmiM€ay 

P. mgmotidiSj PMsmo^ara tntkol% '''etc. '' .'',TIiey' '.serve .'very , clearly" 
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to flistingiilsli the Peroiiosporiime from other parasites^ Pollen tubes 
inside of tissues are the only bodies likely to be confoiiiided with them^ 
and this only in case of species with imich reduced haustoria* 

The haiistoiia have the same structure as the myceliiini' and their 
shape and varying size ' always furnish evceilent data for distinction 
of species. They are sometimes so minute as to have thus far escaped 
the attention of botanists^ e, (j,j FliytopMliora mfestcms^ dcKScribed' 
in all the books as destitute of liaiistoria, possesses niimeroiis ones 
whic3li are extremely minute and filiform. Haustoria are simple or 
branched: (a) Simple and oval or spherical (Gystopus oa-ndidus^ Plus- 
mopara vitieola. PI epiloUij Peronospora leptosperma^ etc.); (b) Olav- 
iform and simple {Bremia laetucm)} (o), filiform and simple {P.myoso- 
tidiSj P. SeJileidem^ P. affinis. P. cMorWj Phytopliora infestmis)] {d) 
ramified and claviforiii (P. parasitica) ; {e) ramified and filiform (P. 
arhoreseenSj P. mlotheca^ etc.). Ordinarily the haustoria have a double 
envelope and between these two envelopes irregular , and voluminous 
massCvS of callose often occur and sometimes rupture the exterior mem- 
brane (Cystopiis candkUiSj P. myosotidis^ etc.). At other times the exte- 
rior membrane shows only cellulose and iiudoses little callose. It then 
forms a complete sheath around the haustorium which can be removed 
in connection with the mycelium by 'a slight traction (P. Sehleideni). 
Sometimes the masses of callose formed by the haustoria are so abun- 
dant that they fill the entire cavity of the cell^ the protoplasm being 

crowded against the waU. 

Masses of callose in a state of , parity are also found in the cavity of 
the coiiicliophores. They take the form of rings or irregular plugSj 
of most variable location. In any case these plugs can not be likened 
to the septa which form at thebase of the sporangium of the Miicorinaey 
as has been done. The only part of the conicliopliores where the pres- 
ence of callose is constant is the base of the couidia where this substance 
plays an important role in the dissemination of the si)ores. 

To sum upj the constant presence of callosC' in the mycelium of tlie 
Peroiiosporime enables ns to recognize with great clearness the least 
traces of these parasites in the host plants and to sliow clearly the rela- 
tions which exist between the latter and the i)arasite. 

.(4) This paper is really a continuation of tlie,last one. . Observations 
on the formation and the separation of the conidia in Cystopm eandidus ', 
led 'M. Mangin to the following conclusions : . The septum first appears' 
as, 'a delicate ', ring of caUose' on the thin inner wall of the: basidiiiin. 
This ring gradually enlarges until only a small central opening remains. 
The septum then appears as a fimnel minus its tiibCj the convexity of 
whkfii projects toward' the base of the basidiiim. The open central por- 
' tion of' the septum finally closes. About this time or a little sooner the 
thin, 'cellulose wall of the,basidium disappears' at the level of the callose 
(is absorbed) ' and a cons'triction rapidly takes,' places, the base of the 
new 'nonidium. and ,tli6 'summit -of thC: l}asidia',m rounding ,o''ff by,the. 
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extension and growtli of tlie cellulose luembrane. The conidiiiin is now 
attached to the basidiiim by a mass of callose in the fonn of a little cup 
embracing the slightly pyriform l)ase of the eoiiidiuin? The base of 
this cup is convex or plane, but the center often shows a little pit which 
is the last vestige of the previous funnel-form orifice. 

Eo division of the connecting cupule into three layers, as described by 
Zaiewski, was observed. At this stage it is pure callose. Soon the 
cupule contracts, its superior edges being reduced progressively, and 
it shortly takes on the form of a cylindric fragment uniting the. conidia, - 
bnt the cellulose membrane of the conidixim or of the basidium. is not 
yet continuous across the callose. Subsqueiitly the cellulose wall of 
the upper part of the basidium is continued along the base of the cal- 
lose plug or through it w%en the latter projects. A similar process takes 
place a little later at the lower end of the conidiiim when the cup form 
has almost disappeared. Sometimes this cross ■wall is outside of the 
callose band, sometimes it grows through it, imprisoning a portion 
within the conidium. It is generally only when the conidiuin is second 
in rank from the basidium that the cellulose membrane is completed. 
ITp to this point the changes in the callose band have been due to ab- 
sorption, but not so subsequently. The band of callose now changes 
chemically so as to become strongly hygroscopic and completely solu- 
ble in water or even in the vapor of water. This primary septum or 
connective band contains no pectin comj)onnds and does not swell and 
become gelatinous pre'vious to solution, as stated by de Bary and Za- " 
lewsM. It is simply a very neat case of liquefaction. 

ISfew conidia are developed under the old ones in the following man- 
ner: The end of the basidium elongates by intercalary growth and a 
new ring of callose appears. This is not always in the same plane, but most , 
often for each coiiidinm or group of conidia it appears in a region nearer 
the summit, so that the lateral wall of the basidium presents a series of 
thickenings, which when stained api>ear as .strim. Each one of these 
stri^e corresponds to .a group of conidia, for they are always less miiner- '; 
oils than the conidia successively developed fi?oni a basidiuin. 

The formation of conidia finally ceases, and in old sori, long ruptured, 
it is easy to find such exhausted basidia drawn out to a naked point or 
terminated by a ,, single conidiiim which appears to be incapable of 
completing ' its development. ’ The membrane of the basidium is theii' 
notably thickened in the terminal region and more or less deformed. 
The' strim abo've mentioned’ are often visible .and, finally, several rows of 
.internal button-shaped thickenings are almost always present. ' These 
''.thickenings are composed.either'of p'lire callose or of a niixtiire of, callose 
and celiulose.' : 

The statements here given were also found ..to hold’ 'good: forCpUp-tm 
euMem ..and.. 'the closely related '■ (7., spinulosm, ■ A aome-what' 'similar' 
'.method ,'of ■ 'growth; and. '..delimitationywas studied ■ iu;; a form of Flmmo- 
f um 'found , on UgihMmit montanmn. ' Here^ ho wever, the cellulose , wal 
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at tlie base of tlie spore is reflected over tlie upper surface of tlie cal- 
lose soriiewliat. early^ but fodes out toward the center. At this time 
the extreiiiit>^ of the basidiiiiii is expanded fniniel-foriiiy and the cmliose 
septmn is biconyex. Later the cellulose wall of the spore becomes com- 
plete, but ill just what way the author was not able to determine. The 
expanded end of the basidiuin shrinks and finally becomes drawn out 
to a .point by the time the spore talls^ but, contrary to Cormp the tip 
still retains its caliose -plug and is not covered by a cellulose wall. 

Eeasoniiig- by analogy, the author thinks the disarticulation of conidia 
in Peronosporm takes place by a uniform mechanism. The paper is 
folio wexl by a good lithograxihic iilafe (in part 5). 

The following methods were employed to distinguish cellulose, caliose, 
and protoplasm : Sections were first placed for some time in eaii de 
Javelle* to remove xilasmic matters. They 'were then washed in water 
and placed on slides with the addition of some drops of an alcoholic 
solution of soda or very concentrated caustic potash. After ten or 
twelve minutes they were neutralized with acetic acid and stained. 
Cellulose is colored a beautiful blue by a concentrated solution of 
iodated phosphoric acid. The stain is deep and instantaneous, _ the 
treatment with alkalies rendering the cellulose easier to stain. For 
caliose one of the blues formed of trisulxfiionated triplieiiylrosaniline 
and soluble in water should be used. Since some nitrogenous matters 
may yet remain, it is well to mix one of these blues with a solution of 
acid brown (Bismarck, Yesiiviii, etc). ■ This mixturermust always be used 
in an acid medium (acetic acid 3 to 100, formic acid 3 to 100). The cu- 
ticle and all azotic substances become brown, the cellulose remains 
colorless,, and the caliose becomes a brilliant greeiiish blue. After the 
ac^tion of this mixture, wMeh requires some minutes, wash in water and 
inouiit in aqueous glycerine, in which the specimens will remaii,i witli- 
oiit bleaching for some months. Prex>a.rations treated with iodated 
phosphoric acid may be x>reserved in the same way and will keep for a 
long time if protected from the light. 

In a footnote the author recommends the following dyes as especially 
. serviceable: „(1) For protoplasm, lignin, cutin, and pectin compounds: 
Blue dediphenylamiiie soluble in alcohol, blue de Bayer soluble in alco-' 
hoi, bleu direct; bleu dhnaline soluble in alcohol, bleu de gentiane 6B., 
bleu opal, bleu de iiiiit, bleu lumiere. These blues do not stain caliose. 
(2) For .caliose and protoplasm: Lebleu -.Mcholson 6B.,,le bleu soluble 
BLSE, lehleii cotoii C4B, foom.the house of Poirrier et Dalsace'at 'St. 
Denis ; lebleu brillaiit verdatre pour eoton, lebleii i.)ax)ier Y, tfoin, Bayer 
etOieat FforsiiearEoubaix; les bleus alcalins OB, bleus iioiiveaux, D 
etR, fi'omL. Cassella, Lyons; bleu de Bayer DBF, from Badische Analiiie 
Soda Fabrik, Eeiiville sur-Sadiie, These,' colors : are soluble in water. 
Tliey stai,n protoplasm a deep blue and caliose a greenisli blue; also lig- 
,nin slightly. They do not, stain^ 061101086.:,', .(3) For pectin compounds:, 

* Kaliumhypoclflorite. 
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Tlieazoa-ciclbrcnniSj such as the Bismarck browns (Yesiivio^hriiu (F ani- 
line). These do not staia cellulose or cal lose. (4) For x>roto]’>lasiii, lignin, 
and eiitiii: The acid browns of variable composition, often having no 
relation to Bismarck browns. These are salts of soda of which the col- 
oring matter is the base. They are soluble in water. Tliej^ stain proto- 
plasm brown, and certain stain cellulose rose color, but feebly. They 
color lignin and ciitin deeply in an acid bath. They do not stain pectin 
or cailose com|)oimds. They also mix with the soluble blues without 
precipitation and consequently are very suitable for the preparation of 
double stains, by means of which cailose can be distinguished very 
readily in the midst of tissues rich in nitrogenous matters — E bwin P. 
Smith. 

Peck, Charles H. — Amiual of the State Botanist of the State 

of Few Torh Forty-fourth Eept. N. Y. State Miis. Yat. History: 
Albany, 1891, pp, 75, pi. 4. 

The above was distributed to botanists during Heeember, 1891, and 
is the most extensive contribution to systematic mycology issued dur- 
ing the year in this country. Prof. Peck continues Ms observations on 
fungi and gives descriptions of many new species, some of which are 
illustrated. In speaking of the liability of plants to the attacks of 
fungi, he says that certain species of spruce trees in a starved and un- 
thrifty condition were attacked by Berldenmum deeolorunSy while those 
in a healthy condition were exempt. The iJ^'ew York species of Trieho- 
loma are monographed in a manner similar to genera in previous reports, 
forty-seven species being described. There is also given a notice of a 
manuscript volume by Mary E. Banning, which eoiitams descri|)tions of 
some new species. The figures are colored by hand, and all the species 
were collected in Maryland. They are mostly Hymenomycetes and 
Gastromycetes. Pourteeu new species are described. 

The following is the contents of the report: (A) Plants added to the 
herbarium, iiicliKlmg many species of fungi (pp. 9-11). (B) Contribu- 
tors and their contributions (pp. -11-14). (C) Species of plants not 
before rei}orted (pp. 15-30), with the following new species: ArmtUaria 
mseidipesj Trkdioloma grande^ GUtoeyhe fuscipeSj GollyUa ejopallen^ Om- 
flialia eoriieola^ Bleuroitm inibeseens^ P. eampamilatusj FlammMw sqim- 
Uda^ Orepidotus dlstamj albidus^ BaAaleu sidpJimrelU^ 1). 

' eadema^ Hydnwm araclmoideimi^ Odoutew tenuis, Muerouelki mmuiissmaj . 
Thelepliom odorifemy Gypliella amclmoMm^- ludwufmj l)o- 
thiorella eeltidis^ Diplodia Urmlendri^ B. MMUieurpay Septoriu pteridiSj 
S'eptomyoea earpini^ Aspergillus miarms (found in the visceral cavity 
of a canary and supposed to pave caused- its death),, SporotrieJmm Le- 
cuniij JDiplosporium B, grmmimeol&^ 

[Germsporellu mratri^ -Bisporu effusa^ Septomemet episphmrmum^: Gmijos-' 
para mimry^ 'Metasph^^ mida^ Pseudopezim pyrij 'SdecMramyees 'M- 
fttl«,'Pk.';&''Patf : .(D),:,Bem.arks' and observations .(pp.J0-38);ineiiicling' 
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remarks on fungi and descri|)tions of new varieties and one new species, 
as follows : Fleur otiis atrocmruleiiSj var. griseus^ Goniopliora initecma^ var» 
tuhueulosd and riniosaj Vihrissea trunGorim^ var. alpipes^ Agaricus cam- 
pestrlsj Ta:r. grimiSj Ar7mUaria meJlea, var. mdieola^ and Trieliolonia 
maeuIMescen-s. 0.n page 3(1, under FusicJadkim destrmm it is noted 
tliat tlie presence of tliis species and otliers is a- consequence, and not 
tlie cause of tlie deatli of oat plants. (E) (pp. 38-64). York 

species of Trieliolonia, giving keys, and descriptive notes. (F) (pp. 64- 
75.) Fungi of Maryland, with descriptions of new species by Mary B. 
Banning as follows: Amanita peMiieid^ilci^ Trieholoma raneidtilum^ T. 
edurum; 1\ siiMiirnm. T. magnum^ Glitooyle aqiiaUea^ Collyhia siticu- 
CK siiFrig-iia^ PhoUta rnheetila^ P, Mollicula^ Hypholoma suhaqtdUmij 
Goprimis mryineus., Emsula mridiqyes^ Boletus Iguoratus and Hydnum 
ecesqntoswm, 

Tlie plates acconipanying tbe report are about up to tlie iisiial stand- 
ard, but are not wliat iniglit be . expected from a ricli State like 'Eevr 
York. Tliey would, too, liave been rendered miicli more convenient for 
use bad tliere been some indication given as to tbe page where the ' 
figured species is described. As there is no index one must look through 
the whole of the text to find the description of any desired figure. — 
Joseph F. James. 

Solms-Laubach, H, Graf zxj. Fossil Botany^ heing am introduction to 
PakmpJiytology from the standpoint of the hotanist English trans- 
lation by Garnsey. Eevised by Balfour. Oxford : Glarendon Press, 
1891, pp. 401. 

■ This book concerns itself only with the remains of ancient plants, 
i e.j with little or nothing more recent than genera dating from the Gar- 
boiiiferous era, and not at all with Dicotelydons. A part of one page 
only is devoted to fungi, and the statements are so concise and com- 
prehensive that they may be quoted in full : 

Scliimper gives ns a long list of fimgl and lichens wlticli liave been described by 
older ' Writers. Where these, are not merely spots on leaves, but actual Pyreuomy" 
cetes,' Dlscomycetes, and Basidiomycetes growing on leaves or pieces of fossil wood, 
they still have no value except in showing what was probable without them, namely, 

' that. fungi formed a part of thO' anedeut floras. When Polyx>orei and Lenzites occur, 
as in the brown coala, it is not surprising that we should also find silicilied ' woods 
; wMeh have been half riestroyed by ■ their mycelia. , .Such , my celia from: the wood'' of 
the Tertiary have been described by Unger under the name of Nyctomyces.' '' That ; " 
there ■ were fungi in the older formations, also is proved by. the fragments .of. tlialhis 
wlth:loe.albladderdike swelli.ngs which .are'occasionally found' in, the. tissue of stems 
' of Lepidodeudron, 'and which have .been figured by Williamson under the name of 
l\ut>ii'osporites'anti(:jiuriins^^ Worth. Smith. . Similar objects have been mentioned by 
other writers also— for example, by Renault' and Bertrand under the name of Grii- 
letia ^'sphierospermii— from seeds of the period of the coal measures found in the sili- 
ceous fraguients of Grand Croix. A form described by Ludwig from coal seams in 
the Urals as G-aste'romyces farinosns may' be nothing more than an aggregate' of spores 
and spore tetrads ' of 'Some arehegoniate plant. 'That 'bacteria destroyed the' sub'- 
stanee of dead plants during the period 'of the Coal measures, as they do at the pres- 
ent day^ is rendered extremely jsrobahie by' the researches of 'Van Xieghem, who has. 



149 


shown that the macerated vegetable fragments in the pebbles of Grand Croix ex- 
hibited the same progressive demolition of cell wall which is observed in modern 
cases. ¥an Tiegiiem even believes he has seen his Bacillus Amylobacter in a silici- 
tied state,” — Erwin F. Smith. ’ 

YialAj Pieebe. Monograx)Me du Pourridie des Yignes id des Arhres 

fruitiers, M,onti)eIlierj 1801, pp. 121, pL 7. 

This monograph constitutes a tliesis presented to tlie Paris Facility 
of Scieric.es by Moiis. Pierre Yiala for a doctors degree. It comprises 
the results of eight years work, and shows important additions to the 
status of the subject as recorded in the article on Pounidie in Mala- 
dies de laVigneJ'^ 

The thesis is divided into three parts. The first is historical, and 
treats briefly the relation of Agarieus melleuSy Yibrmea liypogma^ Fibrll- 
laria and Pematophom to Pourridie. The second, part is confiiied to 
the last of these, which the author considers the principle cause of Poiir- 
■ ridie. Pematopliora mmirix is a species chosen for investigation, be- 
cause, with the exception of a few sandy places, this is the only species 
of Dematophora found on vines attacked by Poimidie. 

'The parasitic and saprophytic nature of the fungus is fully discussed. 
The former has been fully proven by experiments, hut is exhibited only 
by certain forms of the mycelium, the fruit being never produced until 
the host is killed. 

Five forms of mycelium are distinguished — a white flocculent myce- 
lium, a brown mycelium, root-like cords, Blmomarplm fnigiUs, var, suh- 
terraneHj BMzomorplia fmgilis^ var. suheortieaUs, and an internal inyce- 
liiim, TheEhizomorpha forms agree externally with those bearing the 
same name, but belonging to Agarieus nelleus^hnt the specific diter- 
ences are carefully pointed out. 

The fruiting forms are as numerous as those of the inyceliimi; they 
are chlamydospores, sclerotia, couidia, pycnidia, and perithecia. The 
two latter forms are here described for the first time, and, judging from' 
what is known of other fungi, they, complete the life history of the par- 
.asite. The develoiiment of these hitherto unknown, forms was obtained 
by a special variation -of the conditions under which the ' artificial cul- 
tures were made. Under .the most favorable cireiimstanees the pye«. 
nidia require from one year to a year and a half from the sowing of th.e 
spores to arrive at maturity; and the x>erith6cia two years and a halt 

'The author' has made many valuable .experiments to ascertain • tiie 
vitality of the fiiiigiis, the x)roj)er ■ conditions for its development, and 
its resistance to fungicides. These are of especial economic importance. 

; Much space ivS given to, a. detailed morphological descrix>tion of .all the 
' forms of the .fungus, especially of the mycehum, ' ' 

A deserip'tioiiof Dematophora glomerata is" also included in, the second 
part' of the thesis. The ..mycelium, sclerotia,, pyenidia, ''and'; '.c.,oni.d.io- 
■phores are , described. /The third x^art 'iucludes descriptions of .the,. fob 
.lowing- 'forms which, are '..often, confused 'with. Po,umdie... , Mibrillarm 
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(PmMfrella) ampelma^ S])eira dmim^ ii. Kp., S, dsmcitopliorm^ ii. sp.^ and 
(Jfijptipeiyipnew^^^^ auretmij n. S]>. — Eefie A. Soiithwoeth. 

Wabb, H. Marshall. Croonkm Lecture : On so-me Relations betiveen 
Most and Farasite in certain Fpidemie Diseases of Pkmts. liead 
February 27, 1890. Proc. Eoyal Society, London, voL 47, 29<l, 

pp. 393-443, figs, lo.^ 

Tlie study of plant diseases lias sliown rapid progress during* tlie past 
decade and disciples of this branch of botany have reason to hope for 
still greater progress in the near future. Few, however, would have 
supposed that a work of the scope and value of the one before us would 
be possible at the present day. Prof. Ward has long been justly famed 
both for his successes in original investigations and for his happy fac- 
ulty ill expressing Ms results in the most lucid English. In the present 
lecture the author treats one of the most difficult, and at the same time 
one of the most important, subjects in tbe range of vegetable pathology. 
The introdoction deals with the general subject of the relations existing 
between host and parasite. The author shows the close connection of 
normal life processes (physiological) and the abnormal ones (patliolog- 
ical), and insists that students in each branch must know what those 
ill the other are doing. Then the behavior of the normal tissues is 
taken up and the fundamental processes going on in living cells are 
sketched. 

The next section is concerned with the death of the cell, the author 
concluding with the following paragraph: 

Between the normal life^ i. e., the condition of affairs where the life processes are 
going on actively, and the state of permanent death, then, there are ail possible gra- 
dations; many of these gradations coincide with the phenomena of disease — patho- 
logical conditions — and it is toward this difficult domain that I have now to carry 
the disciissioii. 

Then the variations in environment as effecting the physiological 
processes in the host are considered, and the coiisecpienees of variations 
in temperature, in intensity of light, in the amount of acieiious vapor in 
the atinosphere, etc., are shown. What is of special interest to. workers 
in plant diseases is that the effects of .these variations as predisposing 
.eaiises to certain diseases are explained. The case is considered of a 
herbaceous plant growing in midsummer, which has previously been 
well supplied with heat and light. Then suddenly cold, dark, rainy 
weather sets in, and as a net result .the parenchymatous tissues are par- 
ilciiiaiTy tender and watery, the cell walls thin and soft, the protoplasm 
more permeable and less resistant; the cell sap contains a larger amount 
than usual of organic acids, glucose, and soluble nitrogenous materials. 

After rapidly, sketching the state of our knowledge of the sx)ecies of' 



^ Tile' 'number containing the article can- be obtained from Harrison & Sons, 45--40 
St. Martinis Lane, London^ '\Y. C.,. England^ for 1 sliilliiig 6 pence. 
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among plants^ tlie antlior sliows tliat these fungi iiiiist liave a somewliat 
acid mediiiin to grow upon; yet they require a sugar of some kinil, pref- 
erahly giiicoscj and a:Sparagiii or peptone may he advantageously oflered 
as soluble nitrogenous foods. It is also true of these ftingi that their 
optiiiiiini temperature for oxygen respiration is considerably lower than 
for higher plants, and unlike them, they require no light for their 
healthy growth. Bull, damp weather and a saturated atmosphere, so 
injurious to higher plants if long continued, decidedly favor the growth 
of fungi. 

“Consequently,” he says, “the very set of external circiimstanGes 
which make the host-plant least able to withstand the entry and devas- 
tation of a parasitic fungus like Botrytis^ at the same time favor the 
development of the fungus itself.” 

A number of examples are given of ejiidemic diseases caused by Bo~ 
trytis both artificia.lly induced and occurring in nature. Of the latter 
the lily disease so destructive in England dmiiig the very w’-et, cold, 
and dull summer of 1888 is given as an example. Prof. Ward has al- 
ready published a full account of this epidemic in the Annals of Botany, 
Vol. 2, 1888, pp. 319-376. 

The peculiar fact that the conidiaof Botrytis on germinating produce 
germ tubes unable to penetrate living plant tissues is noted as well as 
the remarkable discovery that successive generations of parasitically 
or semi-parasitically nourished Botrytis acquire different powers of in- 
fection, becoming each time more powerful in the cases studied. 

The last section of the lecture contains a summary of the factors of 
an epidemic, and this is of such general interest that it is quoted here 
in full. 

It will 1)6 clear from the foregoing that in the case of an epidemic fungus disease, 
such as we hayebeen considering, there are several classes of factors to he regarded, 
and I may sum up the chief points somewhat as foUows : First, we have the normal 
liealthy host-plant, with all its hereditary (internal) and adaptive peculiarities ; sec- 
ondly, we have the parasitic fungus, also with its disposition. Then we find, thirdly, 
that,' apart ifom its inherent powers of variation, the host is subject to variable ex- 
ternal influences during Its life, which may produce such changes in the cell- walls 
and contents, Ac., that the plant approaches nearer and nearer the limits of health, 
wide as we may regard these. On the other hand, we have, as a fourth consideration,, 
the parasite also varying under the influence of changes in the factors of the en- 
vironment, and its variations may, of course, he also dangerous to its welfare, hut 
they may, on the contrary, he in such directions that it is enabled to profit by the 
counter- variations of the host. ■‘When the combined efforts of the physical environ-' 
ment are unfavorable to the, host, but not so or are even favorable to the parasite, 
we 'find the disease assuming a more or lesS' pronounced epidemic character. • 

' It is not pretended, that we have here a totally new idea, because it hJis long been' 
known that , some organisms which bring 'about parasitic diseases do vary in the in- 
tensity of their effects, and can be made to do so artificially, and we know'that some Of 
the, most,, .brilliant results in biology have been obtained in connection' with' certain 
lower organisms'; but, I , have simply sought to show some, of the links .in the ehain of 
causes, and effects indhe definite case ofeertafn epidemic diseases of plants produced 
by.the parasltism.ofsome of themore highly developedfuagi, and'tMs,I,tMnk, hasnot 
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been done before. If tlie preceding argument is admissible^ ne w liglit will be tlirowii 
not only on the cases of parasitism referred to, but also on the behavior of the host 
in, its struggle for existence with the factors of the inorganic environment, generally* 

Finally^ tlie beari.iig' of tlie disciissioii on other parasitic diseases is 
considered, and short but very suggestive paragraphs are given to a 
number of fungi ca,iisiiig diseases; among them Fhytophthora mfestmis^ 
^ectrias and wood destroying Hymenomycetes, the Fstilagiiieaii and 
Urediiie®. Copious footnotes add to the value of the paper, which 
should be in the hands of every student of plant diseases,— W« T. 
SwiNaLE. 



INDEX TO LITERATURE. 


In the following index all a-rtieies from foreign sources axe indicated by tlie 
numbers prefixed being in heavy-faced tyj^e. All those with the ordinary type re- 
late to American literature. 

A.— WORKS OF A OEKERAL KATUEB. 

S31. Atkixson, George F. The botanical section of the Americaii Association of A^cnl- 
tiiral Colleges and Experiment Stations, Washington meeting. Bot. Gazette^ vol. 
16, Sept. 15, 1891, pp. 264-267. A notice of papers read before the Associa- 
tion in August, 1891. Refers to paper by Alwood on ^ A fungous disease 
upon apple leaves:’^ Garman, bacterial disease of cabbages f'’ Discussed 
by Alwood, Atlvinson, and Halsted. Brunh on Treatment of OUdmpermm 
fidinmf^ Atkinson on ^A^ungous diseases of the cotton plant^^^ (exlai- 
bition of drawings); Pammel on ^A destructive disease of the clierry;” 
Halsted on Notes upon Monilm fnictigena and spore germinatioii.''^ (See 
Nos. 389, 409, 430, and 542.) (J. F. J.) 

332, Branbegee, T. S. Harvey Wilson Harkness. -Zoe, voL 2, No, 1, San Francisco, 
April, 1891, pp. 1-2, pi. 1. A short biographical sketch with portrait. (D. 
G. F.) 

Brioschi, F. Eelazioae del Presidente. Atti Reale Acad. Lincei, 4“^ ser.,voL 
7, Rome, 1891, fasc. 11, adiinanza solaiie d. 7 giiigno, pp. 489-495. Onpp. 
492, 493, mentions the awarding of half a prize of 10,000 lire to Saccardo for 
Ms work Sylloge fiingormn omnium hneusque Cognitorum with a men- 
tion of its scope and usefulness. (W.T. S.) 

SS4® Cooke, M. C. Confessions of a Mycophagist. Grevillea, vol. 19, No. 91, London, 
March, 1891, pp. 67-71. Contains remarks on fungous forays and edible fungi ; 
an account of the manner in which the author became a studeiati of the 
fungi, and a plan for making colored sketches of Agarics. (M. B. W.) 

335. Galloway, B. T. The parasitic enemies of cultivated plants. The Chautauquaii, 
vol. 14, No. 3, Meadville, Pa., Dec., 1891, pp. 297-302. Gives in popular lan- 
guage a discussion of the nature and causes of plant diseases with an account 
of the recent advances in the region of economic mycology, special reference 
. being given to the' advances made in the- use of copper compounds as'fungi- 
ddes.’"(D.G.F.)' 

3^6. [? Masters, M. T.] Mushrooms and their culture (by 0. Brooks). Gard. Chiou., 

' 3d ser., vol. 10, No. 253, -London, Oct. '31, 1891, p. '518, ^ col. Eeviev. Tlie,- 
author states that the work is Ml of misstatements, erroneous ideas, and bad 
English. (M.B.W.) 

SSI# [ t Masters, M. ' T.] , Mushrooms at the Chicago Exhibition (by C. Brobbs) . Gard. 

■ Chron,, 3d 8or.,'voL' 10, No. 258, London, De-o. 5, 1891, p. 676, xV col. Notes, 

' thatcasts 'of theedible mushrooms of thelJ. S. are to he exhibited- (M. ,B. W.) 
1 1 Masters, M. T.] Plant diseases. Gard. . Chron., 3d ser., vol 10, .No.'256,, 
x London, Nov. 21, 1891, -p. 617, i-’Col. . Commends the Journal of Mycology, 

■ ' ' ' , ■ ■ and 'suggests that an organization for the investigati on of fun goms diseases of 
'Vpl^^^ts' would advance matters in.' England. (M.B.W.) 

"'Prain, I).'; 'A Hst. of Idamond Mand plants.' Jour, Asiatic Soc. \Beiigal, .new ■ 
' ,";,ser., vol. 59, Bengal,' 1890 '(Mar. 14, 1891), pp. 271-294. , ' Mentions four species 

■ ' 'of fungi' (p. 285) 'fo'und on 'the 'island, all occurring m\ dead woo'd; ,' '.'(J.'F. J.).' 

' ' ' 153'', 
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34#. Solms-Laubaoh. Fossil Ijotany^ being' an iiitrodiictioii to Paleopliytology^ 
Iroiii the standpoint of the Tjotanist: translated by Henry E. ¥. Chmisey ; re- 
Tised by I. B. Balfour. Clarendon Press, 8yo, Oxford, 1891, pp. 401, many 
figs. See review, p. 148. (E. P. S.). 

34 Whitehead, Chas, Methods of preventing and checking the attacks of insects and 
fungi. Jour. Eoy. Agric. Soc., 3d ser., vol. 2, London, June 30, 1891, pp. 217- 
250, figs. 26. A coiiiprehensive paper mentioning many of the fungous dis- 
eases of plants, with history and treatment, formnlm for fuiigieides, ami 23 
figures of machines for their application. The subject is presented under 
four heads, viz: Corn crops,' root and vegetable crops, Irnit crops, and 
hops. Attention is about equally divided between fungi and insects. (M. 
B.W.) 

B.— DISEASES OF HONPARASITIC OR IMOERTAIN ORIOIN, 

342, Alwood, W. B. Diseases of plants. Soiitberii Planter, 52d year, No. 10, Ricli- 

inond, Oct., 1891, pj). 552-553. Remarks presence in Virginia of peach 
yellows, where it has laid waste a large portion of the best peach-growing 
region of the State. Refers to inquiries from California in regard to Vir- 
ginia nursery stock. Author has not seen the yellows in the nurseries. 
Notices presence of black rot of gi apes controllable by weak formula of Bor- 
deaux mixture and calls attention to presence of leaf spot of the apple dis- 
tinct from the apple rust caused by Ikmielia. (D. G. P.) 

343, Bailey, L. H, Peach yellows. Cornell Uni v. Agric. Ex. Sta., Bull. 25, Itbaca, 

Dec., 1890, pp. 178-179. Notes presence and spreading of yellows in New 
York State; also work of Dr. Erwin E. Smith in Maryland. (D. G. F.) 

344. C[aLLiNS], A. L. Causes of die hack. Fla. Disp., Farmer and Fruit Grower, new 

ser., vol. 3, No. 8, Jacksonville, Feb, 19, 1891, p. 143. Discusses cause of die 
back in oranges. Thinks due to overstimulation hy nitrates. (D. G. F.) 

345. Gallo wiAY, B. T. La Maladie de la vigne en Califomie. [The vine disease of Cal- 

ifornia.] Progres Agrieole et Viticole, 8 Ann., No. 48, Montpellier, Nov. 29, 
1891, pp. 509-512. Gives brief notice of the work of the special agent, Mr. 
Pierce, on the California vine disease, as given in his preliminary report, 
not yet published. (J. F. J.) 

Goethe, R. Eisenvitriol als Heilmittel der GelhsucM der Obsthaume. Bericht K. 
Lehraiistalt ftir 0]>st und Weinbau, Jahrg. 1889-1890, Wi<'sbadeii, 1891, p. 
30-31. Reviews Sachsk work on tbe treatment of (ihlorotic plants. Tried ex- 
periments with iron sulphate on several varieties of fruit trees with, very 
favorable results. One kg. of iron sulphate was used for smaller trees, 2 kg. 
for larger. Mentions certain varieties of pear and apple wliicb need more 
iron and consequently are more subject to disease. Treated trees were less 
attacked in some eases by the leaf Jp/m and (W. T. S.) 

347. Giilett, M. E. Sour stocks the only preventive of foot rot. Fla. Disp., Farmer 
' and Fruit Grower, new ser., vol. 3, No. 44, Jackson viBe, Oct. 29, 1891, p. 871. 
Reports douhtfully the successful use of sour stocks as a preveutive of the 
, ' ' foot rot.,, (D. G.F.) , , 

348., Hart, W. S. ■ American Pomologica! Society meeting in Washington, Sept. 22, 2S and 24, 
1891. Fla. Disp., Farmer and Fruit Grower, new ser., vol." 3,' No. 40, Oct. 1, 

' 1891, pp. 783-784. , ,, Notes on method''Of exx>osure of roots and wasliing of 
: same as a cure 'for the Mai di Goma or foot rot. ' Also petition of ,, secretary' 
■of Interlachen Hort.' Society, that ^agent of U. S. Departmen't of Agriculture, 
'■ be sent to, investigate the orange diseases of Florida. ■ ' (D. G. F.l 
349. Hart, W.,,S. ■ Foot rot does attack sour stocks.' ''Fla. Disp.,, Farmer und Fruit Grower, 
new ser., vol. ■ 3, , No. '45,' Nov. 5, 1891, p. 891, 2 cols., ,,Discits,se8, in popular 
language the, foot rot of .oranges, 'Claiming' thc'diseaseis present on sour 'stock, ' 
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alfclioogli soiir stocivs are more resistant than sweet stocks. Thinks no 
remedy has heen found for the disease, although exposure and washing of 
roots has seemed to give good results. (D. G. F.) 

Heimeel, Dt. Antox. Znr Beseitigtoig der Chlorose. ‘Wiener illust*, Garten-Zeit., 
16 Jahr.j Wien, August-Sept., 8n. 9' heft 1891, pp. 331-335. Pale leaves may 
be due to three causes : (1) lack of light, etiolation; (2) lack of heat ; (3) lack 
of iron . Author speaks especi ally of the pale leaves due to the last mentioned 
cause, giving a resume of the work of Sachs on the subject. Quotes from 
Sachs the method of treatment : 2-3 or even 6-8 kilograms of iron sulphate is 
mixed with earth in ditches radiating firom the tree between the principal 
roots or encircling the tree at a distance of 5-10 decimeters from the trunk. 
Then the tree is liberally watered with 100-150 liters of water. Plants in pots 
may be immersed in a weak solution of iron sulphate. Explains the rather 
large quantity of iron sulphate required to take effect on large plants in 
part by the absorptive action of the soil, in part by the weakening of the 
power of the jilaiit to absorb it. (W. T. B.) 

351. Hewett, C. B. Trees, bugs, and disease. Enral California, vol. 14, Los Angeles, 

Dec., 1891, p. 727, one-third col. States belief that as i>each yellows thriv(?s in 
a damp and rainy climate it would not exist in the dry air of California, "'I 
believe that if a tree affected by the - yellows could be taken up and trans- 
planted from an orchard in the East to onr soil and climate that unless too 
far gone it would revive and get over it entirely. (J. F, J.) 

352. Jackson, J. F. Peach yellows. Southern Planter, 51st year, No. 2, Richmond, 

Feb., 1890, pp. 60-61, one-fourth col. Notes the introduction of peach yellows 
bill into the Virginia State legislature. (D. G. F.) 

353. Kino, Wm. E. Mai di Goma, Bull. U. S. Bept. of Agric., Div. of Pomology, No. 

4, Washington, Feh., 1891, pp. 18-19. Describes characteristics of the dis- 
ease; considers caSise as not certainly known, but seemingly of possible 
bacterial origin ; as certainly contagious by use of infected instrunieBts. 
Recommends as preventive- measnres: (1) Budding on resistant stocks — wild 
sour orange, rough lemon or pomelo ; (2) planting on dry porous soil if sweet 
stock be used; (3) careful irrigation, keeping the water from the trunk of 
the tree; (4) prompt removal and destruction of diseased portions. Quotes 
from Lelong recommending mixture of 1 peck fresh lime, 4 pounds of cop- 
peras, 5 pounds sulphur, mixed in enough water to slake the lime, and keep 
covered as a good disinfectant paint. (See also Rural Californian, vol. 14, 
Dec., 1891, p. 718; Fla. Disp., Farmer and Fruit Grower, neur ser., vol. 3, 
June 18, 1891, p. 495.) (D. G. F.) 

354. Belong, B. M,. Peach yellows. Pacific. Rural Press, vol. 42, San Francisco, 

Oct. 10, 1891, pp. 301, 312, pi. 1, map 1. Describes the yellows as it appears 
in New' Castle Ooxinty, Del., quoting from Bulletin No. 9, Div. Yeg. Pathol- 
ogy, and giving plate from same bulletin, and enlarged map of distribution 
of yellows and rosette in the United States, prepared vrith aid of Galloway '' 
and Smith. ' An ap.peal to fruit growers to guard against introduction of. 
disease into California thr'ough purchase from, unreliable nurseries, (D.G. F.) 

355. .Belong, B. M, Peach yellows. A warning, to fruit growers. Banger of introduc- 

tion ' into , Califoinia, , Warning . to intending purchasers and recommendatioii.'' 

, ' GaL State Board of Hort., Sacramento, 1891, pp., 25, pi. 4, 1 m.ap.' Dis- 
' cusses, the, dangers of introduction, of disease into California.' Gives ma-p 
' ' showing extent of the disease, extracts from correspondence with large num- 
. .her:, of, eastern' horticulturists. Quotes from wmrk by 'Dr. Erw,in F. Smith 
and proposed o,rdinanc6 passed hy the, county board of horti cultural cominls- 
sioners'of San Bernardino' Co.unty. ' Gives copies. of '.hortfcultiiral,, laws of 
California and p.,each' 'yellows laws of Michigan and '.New 'York. (D. G..,'E..). 

356. LoS' '.A ngeles Expr.ess.' A risky expemnent. ;E'ural'''' Californian, vol.:,,' 14,' 

' ' ,Angeles, ' Dec., '1891, p., 753, one-fourth .col. , Refers to statement 'o'f ' theory. 
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t!ia;t peach yelloTTs will not thriye in California. Argues that stock siioiiM 
not be imported from infected regions and that lioiiie growip i. e.^ Califor- 
nia,! stock, should alone he used. (J. F. J.) 

357. Luggek^ OxTfJ. Disease of flax. Biennial Eep. Minn. Agric. E,x. Sta.^ ending 

Dec., 1890, Minneapolis, 1891, p. 19. Notes destructive disease of flax near 
Wiiidoni, Minn., and promises further report upon experiments in its pre- 
Tentioii. .Noted as a contagious disease, hut cause not given. (I), G. F.) 

358, Maxville, A. H. Will foot rot attack the sour stockl Fla. Disp., Farmer and F,ruit- 

Crower, nevr ser.j yoI.3, No. 41 Jacksonville, Oct. 8, 1891, pp. 803-804, 1 coL 
E.xpresses doubt as to occurrence of the foot rot of oranges upon sour stocks. 
(See also Rural Californian, vol. 14, Dec. 1891, x). 724.) (D. G-. F.) 

35^® [ i ACa,stee,s, M, T.l Gucumher disease. Card. Chroii., Sd ser., toI. 10, London, J iily 
18, 1891, p. 75, col. Notes receipt of specimens of diseased cucimihervS 
with nodules oil roots. (M. B. W.) 

[f Masters, M. T.] Peach yellows. Card. Chron., 3d ser., vol. 9, Loudon, Feh. 
28, 1891, p. 274, col. Notes the receijit of siieciinens of ]ieaeh yellows from 
the Caj>e of Good Hoi>e, and states that the disease is unknown in England. 
(M. B.W.) 

361® [ '? M.AST.ERS, M. T.] Tomato diseases. Gard. Chron., 3d ser., vol. 9, London, M.ay 
9, 1891, p. 593, I col. Notes the receipt of diseased tomato plants, in which 
neither insects nor fungi could be found, with description of external cliar- 
.acters. (M. B. W.) 

36^® Mayet, Valery. Eapport sur uue maladie aifectant les citronniers dans Farrondisse- 
meat de Calvi. Ministere de Fagric. Bull., 1891, No. 5, lOtii yr., Paris, Oct., 1891, 
pp. 449-456. Contains an interesting account of gumniosis or foot-rot of cit- 
ron trees in the north part of Corsica. The disease is thought to be the same 
as one which formerly attacked orange trees in S^E. France, Italy, and Por- 
tugal, and analogous to a disease of pomaceous trees in Normandy, reported 
on by Van Tieghem, in Ann. Soc. Bot. de Fr., 1879. It is believed to be of 
nonparasitic origin and due to a series of rainj?- seasons, to excessive irriga- 
tion, or to any other cause ivhicli, by depriving the roots of aii*, compel them 
to derive oxygen from stored sugar with the formation in the tissues of al- 
cohol and 00^ and the series of symptoms described. In other words the 
disease is ascribed to asphyxia of the roots, and may be called ^‘pouridie 
without fiingi.^’ It has done great injury iu Corsica. (E. F, S.) 

363. Rhixi), Duncan. Peach yellows and its remedy. Cult, and Country Gent., Olst 
year, No. 2027, Albany, Dec. 10, 1891, pp. 996-997, 1 col. States belief tluit 
disease is ctiused l>y overcropping, combined witlx excess of moisture, grow- 
ing varieties not hardy, and growing late varieties that can not properly 
ri]ien wood. Advocates grafting on hardy stock, such as plum and almoiul. 
Believes disease to be due to impaired vitality, and must bo treated liy eacli 
orchardist for himself according to circumstances. (J. F. J.) 

;364. Rural Californian. Bugs and diseases. ' Rural Californian, vol. 14, Los Aoge- 
, , ■ les, Dec., 1891, p. 727, i col. Quotes resolutions' adopted by convention .of 
'.'fruit-growers in Marysville, CaL, against importation of nursery stock, 
peach, apricot, etc., from regions infected with yellows. (J, F, J.) 

365. .Rural Californian. [Peach yellows in Connecticut], Rural Calitbruiars, ii,)!. 14, 

Los Angeles, Dec., 1891, p. 723, 1- col. Refers to presence of yellows in Con- 
^ necticut and notes recommendation to destroy all trees affected with the 
. disease., (J, F. J:) , 

366. Scientific Am e rican. Peach, yellows. Scientific American , vol . 65, , New Yorkj, 

Sept. 26, 1891, p. 194, coL Quotation from New England Farmer referring '' 
. to belief that the disease is a symptom of 'starvation,' ■and can 'be ■ cured 'by'.. 
'■ potash ''and nitrate of 'soda, 10 pounds of the former to 5 .of. latter. ,AlsV: 

. ' . 'notes the 'belief by M. P. Augur that disease is caused by mtcrovscopic germs. 

'Refers to. work of Erwin F. Smith. ■ (J. F, J.) 
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367. S3iiTii^ Erwin F. Additional evidence on tlie communica'bility of peacli yellows and 

peacli rosette. Bull. U. S. Tiept. of Agi'io., Biv. Veg. Patli., Eo. 1, Wasliiogtoii 
[Bec.]j 1891, pp. 65, pi, 39. Comprises the authors iDwestigiitloiis, covering 
a period of three years, iuto the nature and coiiimiiiiicaliiiitY of peach yel- 
lows, and the characterization of a new disease of the peach in Georgia and 
Kansas. Gives series of inoculation experiment.s with the veliows c'oii- 
ducted in Maryland, together with 50 excision experiiiieiits in seven cliiier- 
eiit orchards, w’hich, in connection with a series of experiments hearing 
upon immunity of the disease, warrant the author in drawing the following 
conclusions: (1) That the disease is contagious; (2) that it may be con- 
veyed by seemingly healthy hiids w'hen these are tahen from diseased trees; 
(3) that only a very small cxnantity of infectious material is necessary, pro- 
vided it be in the form of living ceils winch can he induced to unite -with 
the actively growing tissue of the tree; (4) that the disease has a longer 
period of incubation than has heeii' customary to suppose ; (5) that the 
death of the entire tree occurs, ordinarily, only after a very considerable 
period, L e., several years. The peach rosette, upon which a most successful 
series of hud inoculation experiments is reported, is found to differ from 
the yellows in eight characteristic features. The author's experiments 
with buds tahen from wdiolly diseased trees and from the healthy side of a 
diseased tree resulted in transmission of the disease in the former ease, mid 
healthy growths in the latter. The atithor concludes in regard to this re- 
markable disease: (1) That it is virulently contagious; (2) that it may exist 
for a short time in a part of the tree without being present in the rest ;; (3) 
that it has gained a strong foothold in Georgia and is on the increase ; (4) 
that the- necessity for jirompt concerted action on the part of Georgia peach- 
growers by removal of all diseased trees is very great. (D. G. F.) 

368. Smith, Erwix F, Ciffemistry of peach yellows. Cult, and Country Gent., vol. 56, 

No. 2021, Albany, Oct. 22, 1891, p. 859, 4- col. Short ahstimff of paper read 
before the 23d biennial meeting of the American Porn olog leal Society. Ee- 
, portedbyT. G.E., giving a few results of J:reatmeiit by fertilizers, (lAG. F.) 

369. Smith, J. IT. A disease of lime trees. Fla. Bisp., Farmer and Fruit-Grower, uew 

ser., vol. 3, No. 42, Jacksonville, Oct. 15, 1891, x^. 827, -4 col. Notes a peculiar 
disease causing blossoms to fall in spring and leaves to become knotty. 
(D.aF.) 

370. WiES'iiHi, W. H. Apricot 'disease. Pacific Eural Press, vol., 42, San Francjisco, 

July 11, 1891, p. 28, i col. Gives' comxdalnt of apricot disease /known as 'die- 
back, said by editor to be an old co'mxdaiut.” (B. G. F.) 

, ' ' (See also Nos. 411, 412; 433, 470, and 507:.) 

0. — diseases due to. fungi, 'BACTERIA, AND MYXOMYCETES. 

A.-— .RELATIONS OF 'HOST AND PARASITE. 

371® Ba.ngea'RD, P. a. Mote sur les Myeorrhizes Endotrophxq/ues. Le Botaniste, 2^ ser., 

■ 5''*' fasc., Paris, 'May 1, 1891, ])p. 223--228, - figs. 8. ■ Discusses in more or less gen- 
' era! way symbiotic actio'ii of fungi .andro('>tS''of xjhanerog'ams, .a.!id,desrri]H*s the 
' „ , .presence of' a, species '-of eiulotroiric' Chytridiacet-e, ClaflcK'kftmim tmmjiiendm 
n'.'Sp,,' which the autho.r concludes' is probably parasitic in tlm rhizomes of 
. ' TmMi 2 )ieris vieUardi} although in 'some 'respects ax>par.ently in symbiotic relti- 

tions with the host. A second’ spec.ies of Mi/corr/imtfovuul gro wing upon the 
" same 'iTiiz'onies theuuthor believes.is probably identical w'ith eitlier WahiTlchs' 
Is^eetria He isdispostal to consider this .latter 

' species together with a third fungus'' 'found in -connection, the name of which 
is liO't given, ,3'S being' of iise.-tovthe'plan't. . . :The''study is made from lierbartim,, 
specmiens/only., ' '(D.'G.P.)' 
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Sya. H'Ki 3 iERi.j I)R. Anton. UeTier Symbiose. Tortrag, gebalten am. 6 Marz, 1891 in 
der k. k. gartenbau Gesellschaft. Wiener illust. Gart. Zeit., 16 Jabr., Wien^ 4 lieffc 
April, 1891, p,p. 138-146, AftMitions in course of a popular lecture MycorrUza^ 
and the Mkkohlum in root tubercles of Legiiniiiios®, Gives 

a rdsunhi of recent work on the absorption of free nitrogen by Legiiminosie, 
and discusses the part played by the fungus in the act. (W. T. S). 

35*3. Lton, W. S. Damping off. Garden and Forest, vol. 4, No. 199, New York, Dec. 
16, 1891, p. 599, i col. Eefers to statement frequently made that disease 
germs are on the seeds, hut says he was unable to find any. Considers fine 
puilveriziiig of the soil and then sprinkling to be especially favorable to 
spread of disease. Concludes the disease germs are in the soil, as contended 
by Halsted. (J. F. J.) 

574# [? Masters, AI. T,] Parasitic fungi in relation to plant diseases. Gard. Chron., 3d 
ser., Ami. 9, London, Feb. 14, 1891, p. 211, i col. Syllabus of three lectures 
to be delivered by C. B, PloAvright before the Eoyal College of Burgeons, 
Enghiiid. (See also lUcL, Jan, 24, 1891, p. 114.) (AI. B. AV.) 

575® f/i? AIasters, A1. T.] Parasitism in plants. Gard. Chron., 3d ser., vol. 9, London, 
Alay 16, 1891, p. 620, col. Notes a lecture given by Prof. H. Alarshall Ward, 
ill the Royal Botanic Gardens, on ‘ ‘ Problems of Parasitism in Plants (AI. B. 
AY.) 

576® Bath AY, Emepjch. Deber myrmekopMIe ©ichengallen. Botanisclies Centralbl. 
Bd., 49 No. 1, 18 Jahrg., Cassel, 9 Jan., 1892, pp. 12-13. ' A notice in 
Originalliericlit gelehrter gesellschafteu. k. k. zool. bot. Gesell. in Wien. 
Aleiitions a theory of Delpino that the spermogonia of certain rinst fungi 
]>y attracting ants and other pugnacious insects, protect those leaves on 
which they occur, so that they may IWe. to produce the ^cidia. ( W. T. S.) 

377. Bush, AA"’.-H. Penetration of the host by Peronospora gangliformis. Bot. Gazette, 
vol. 16, No. 7, July, 1891, pp. 208-209, fig. 1. Figures penetration of stomata of 
Lactuca sativa by germ hyphm of conidia of Feronospora gmgliformis^ finds 
no case of penetration of epidermal cells, contrary to de Bary’s observa- 
tion. (B.G.F.) 

5 7 §« A^ uiLLEMiN, Paul. Sur les effets du parasitisme de I’Dstilago antherarum. Comp tea 
Rendus, voL 113, Paris, Nov. 9, 1891, pp. 662-665. It is well known that the 
pistillate flowers of Lychms dloica take the appearance of hermaphrodites 
Avhen inA’acled by this fungus. It was formerly supposed that when any 
flowers of a plant AAmre attacked all AAmre. The author sIioays that such is 
not the case. The flowers of a single branch may be invaded, Avhile those 
of a neighborhig one may escape. The base and loAver brandies may escape, 
while all the floAvers in the top of the x^uiit are affected. In other cases 
some Asmall branches may he affected, among Avhicli the. stem pushes out 
sound branches. Such partial attacks are common. The action of the para- 
site stimulates the development of the normally abortive stamens and the 
smut spores take* the place of pollen grains aird escape, and are distributed 
ill the same way. The author thinks there is a symbiosis anfilogoiis to that 
in galls, He has found the stigmas of isolated and healthy plants powdered 
Avitli spores of Ustilago, which he believes were transx>lantecl Iroiii infected 
A ■ pkiiits by visiting insects. (E. F.B.) 

(See also Nos. 379, 381, 428, 432, 443, and 450.) 

B.—DISEASKS OF I’lELD AND GARDEN crops. 

379.. Arthur, J. C.' Wheat scab. .Bulk Purdue Hniv., Agric.Ex;'Sta.,yoI. 2,No. 36, 
Lafayette, Aug. 25,1891, i)p. 129-132., .'Records .presence' near" La,fayette of 
disease of Avheat probably caused by a Fusmium more or less nearly .related 
, . io Fnmriu in (Fmisjyoritm) .G,'; Smith. Estimates.,, .damage 

'('"'lipm the parasite at"from''l0 to20 per cent.'' '.'Pointsont fact that the late 'plant- 
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ing of wheat greatly influences amount of -fscalj;'' tliai- planted late^ and 
lienee hiooiiiing late being worst aflected. Considers vigorous growtii and 
early blooming the chief safeguards against the disease, (D. C. F,) 

380. BolleYj II. L. A disease of beets, identical with deep scab of potatoes. Bull. Gov- 

Agric. Ex. Sta., N. Dah., Ko. 4, Fargo, Bee., 1891, pp, 15-17, pi. 1. Describes 
disease and states it seems to he the same as that affecting potatoes. Oc- 
curs also on tnriiips, cahhage roots, and carrots. (J. F. J.) 

381. Bolley, H. L. JJotes on potato scab. Agile. Science, vol. 5, JS’o. 9, La Fayette. 

Sept., (Xov, 7,) 1891, pii. 212-214. Clives result of investigations made in 
Dakota, in wliich the fungus characterized hy Thaxter is found undoulitedly 
genetically connected with the disease. Considers it iiossihle that his pre- 
vious yearA investigation may contain errors and acknowledges the supe- 
riority of ThaxfceFs fungus as a scab producer. (D. G. F.) 

382. Bolley, H. L. Potato scab, and possibilitios of prevention. Bull. Gov. Agric. Ex. 

Sta., N, Dak., No. 4, Fargo, Dec. 1891, pp. 1-14, 21-31, pL 1, figs. 4. Discusses 
nature of potato scab, giving theories in regard to cause. Considers dis- 
ease due to parasitic fungi and describes effects. Gives report of experi- 
ment for prevention of disease and recommends selection of sound potatoes 
for seed; gives also formula for treating seed before planting, as follows: 
Corrosive sublimate, 2 oz., dissolve in 2 gallons of hot water and leave all 
nigbt ; dilute with 13 gallons of water, stir thoroughly and immerse pota- 
toes to be used for seed in mixture for 14 hours ; dry potatoes, cut and plant 
as usual. In appendix to article gives table of tests of effects of character of 
soil on the origin of the disease, together witli statement of treatiiieiit adopted 
for prevention. L>iscusses the difference between surface and deex) scab, leav- 
ing the subject in doubt as to whether the diseases are distinct or diffei‘ent 
forms of the same. (J. F. J.) 

383. Chester, F. D. ITotes on three new or noteworthy diseases of plants, , Bull. Torrey 

, Bot. Club, vol. 18, Dec. 1891, pp. 371-374. Refers to and describes (1) Anthrac- 
nose of the tomato, caused by ColMotriclium lycoperski; n. sp. (2) A leaf 
spot of celery, xmssibly caused by a new species, in which case it might be 
iiamedAVpfem aph'. (3) Blight of watermelon vines caused by 
cntmllin(if n.si). (J. F. J.) 

384. Glaypole, Katherixe B. My garden on an onion. Pop. Sci. MontMy, vol. 39, 

New York, May, 1891, pp. 72-76, ffgs. 3. Gives account in .popular language of 
attacks of Iknmllium glaucum and FolyaeUs sp. upon onion biilbs. Notes 
parasitism of Bmjeidamia upon Folyaeiis, (See also International Jour. 

‘ -Micros, and Nhit. Sci., 3rd ser. vol. 1, London, Nov., 1891, pp. 329-333,, pi 1.) 
(D. -G. F.) 

385. CoQ'UiLLET, D. W. Some pests of the horticulturist Rural . California.n,,YoI. 14, 

Los Angeles, Dec., 1891, pp, 714-715. Refers to potato blight (Fhjtoph- 
tliora iufesians) and states results of use of Bordeaux mixture. ■ Gives for- 
m Ilia and recommends its rise. (J. F. J.) 

3811. Ckaweord, J.'M. Cotton'growing in Russia,, Reports from,, consuls of the Du ited 
States, No. 130, Wa.shington, July, 1891, .pp. 425-430. -Refers (p. 426) to the 
“ rust” of cotton appea-ring in the Erivan district in 1888 after a wet sum- 
fmer. The disease had never before 'been observed on the pla.iit ' known 
locally as “'Kara-kosa,” but in, some localities it destroyed nearly one-half 
the crop. ' (J.F. J.) 

387. Oro'zier, a . A. Potato scab. Agric, Science, ved, 5, La Fayette, -No. 9, Sept., 1891. 

... (Nov. 7, 1891, p.,'2i5.J Gives results ; obtained ■ from planting' t'wo,:r.ows„ of- 
potatoes,.;, the one of "-scabby ''tubers and the other-, of healthy -o-iies.- Cc«i- 
■- , eludes harvest from planting of healthy tubers, tlioii-gh partly scabby, be,t- 
■,;.;fer than the .harvest 'If om 'the planting. 'of ^neabby''tnb.ers-.'',,':(B','G.F.,).'''-' 
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388, Gali'.owaYj 11 T» Furtlier observations on a bacterial disease of oats. Ilot 

■vol, 16, No. ‘1 8c‘pt, 1.5, 1891, p. 257. SIio.ft uoti<*o, l»y editor, «)1 |>ii|>or r<%‘S:d 
defore, Section F, A. A. A. S., Aag., 1891, at Wnshing-toii, 1>. (.1, giving rc'siilt.s 
of study ofdiaca.se, allowing aliility of germ, to pa, as tin:*' wiiit<,‘r on acefl from 
dlsca.ac(l plant, on rolnntcn.r oats, a,nd to Irndte.d cxtc,.nt in soil. (H. G. 1\) 

389. G.AHMA.N, IL A bacterial disease of cabbages. .Mot. < bizidlic, vol. 16, No. 9, Sept. 15^ 

1891, p.265. Notice of pa.[K,vr read l)eldi‘V‘. tlic. Fotanica.1 Se.e. .Ann Asso. Agric. 
Col. and E.X. Sta., An.g., 1891, in wliieli rotting of ca.bha.ge Ins'ids is teoanl t<j 
work of Imcteria. (8<‘C No. 361 ) (1.). (1. .F.) 

3!)#. Gki'fflv, G. W. Australasian wheat harvest, 1890-“’9L Reports from c.onsiilsof 
Unitn.d Bta,tcs, No. 128, Washington, May, 1891, pp. 120-128. Idddrs (|n 
127) to rust in wlieat. A. N. roa,rson, of 'Victoria., lias been oxjM'Tlimoitbig 
■witli. liylnlds to prevent rust, as well an irnpiM:.>ve tlKMjiia.lity ol'siasJ. in otimr 
re.speets. In Gijipsland two varieties aiul at l'‘ort i:dii,ry six vai'‘ix.l-;i(3s 
escaped the disease. (J. F.J.) 

391. llAi-s'i’is.?,), Ik ll. A new eggplant disease. Bull. lV>,iT<;‘,y Bet. (.Bnb, vol. 18, No, Id, 

Oct., 1891, |vp. 602-303. Gives paper rea;d bcforwilic Botanical (.'Inb rtf tin; 
Am. Asao. Adv. 8ci., Wasl:d,.ngton, Aug., 1891, ilescrihing riioina in 

sp., as one of the daini>ing-oir fungi attaicking young cggjilantM in the liot- 
. bed. Givc3s anconiit of successful culture of tiie fungus on agar and sicrile 
portions of liealthy stmus. Notes in. coimectlon, as injurious to «‘g-gidan ts, 
FhiirioHtkki horloriim, 8p(3g., Botvijik fammlarm, (Cd.) 8acc., 

7)iviosigenWs E. & Hals, Noticed in Bot. Gazette, vol. 16, 8c-pt. 15, iSi)]., p. 201, 
(1). d F.) . . , 

392. Ha;lstfd, B. D. Anew Nectria. ],>ot. GuiZettc, vol. 16, No. 9, Bept. 15, 1891, p. 2.57. 

Short notice of paper read before Section F of A. A. A. S. Aug., 189,1, (ieHi,‘ri!„j-' 
xiig steui-rot of sweet potato as caused by a new WccG’ieorelated to .A5A‘/ria 
. IdMudr, Ward.. (D. G. F.) 

393. Ha.,l.stei>, B. 1). Notes upon bacteria of cucurbits. Ik,)t. Guizctte, .vol, 16, 8<:9>t. 15, 

1891, pp, 237, 258., Short .notice of paper .read before Section 'F of ,A, A,. A. 8., 
Aug., 1891, giving results of study of disease of nxoions, squash, and cnenm,- 
her plants, caused by bacteria,. (I). G. F.) 

394. I;IirM:PiinKY, J. E, Some diseases of lettuce and cucumbers. Bull. 'Ma-ss. StaliC Agric; 

Ex. 8ta:., No. 40, Amherst, duly, 1891, p]». 2-6. Gives p-rclin:rinary witice <.)f 

a destructive disea-se of lettuce caused by a specit's of or ih^trgtlH 

occurring in the greenlnnises. Recornmends cvlean mdtnre. sis tlu^ lic-st pre- 
ventive. Notes iiresenc.e of (Hdlum erjfmphui<((!.H, fairies, var. cac«r/u7uranf, 
Ancli,, upon hotlioiiao cncumliers sent from Idtc-hburg, "Mass., and, Ithaca, 
N. Y. Bficoniiuends potassium sulpliidi*. 1 oz, iu6gaillons of wader, finding 
1 oz, p(3r 2 ga,llo,ns injures Iblinge. (IkG. F.) 

396. .J'ONFS, L. R,. Anew (1) oat disease, l'A,m.rtlrA,un. h'cpt. Yfu Agriin Exi'uvr, St.a„,, 
Burruigton, 1890, p. 169. Iteports serious dlsi^jisii of young oa,t pla-nt-H ,in ilu't 
State, siirndsing from olhscrvatioir that it was cuiused by FiiHkJadlHm 
' ..cas, Feck, ' :(Sce No. 1(17.) (l)..aYF.). 

397 ., Jones, Jj. Ry Smut on oats. ■Fourth, A.nn. Rep. Vt. Agric. Exper, Sian, Burling 

. ton, ,1890, pp. 138-130. Reports percentage of smut in ('‘'xp(riin,jcjital' pIiiRi 

■ . and iields in 1890 :as rangiug-.from a fraction of I |>m* c,ei:U; u'p to' 26 pc.r,(,;enfe 

by actual <;miint. (D. G. E.) 

3^8* JoNiiMAN, Dr. 'H. F. Vijanden der koffioplant. Alluini ih'uvN'a.tuur, 'llaarlern, 1892, 

■ ' pp, 1-20, 63-49.' "[.b'eats’ of the parasites of the coflee plant,, ('?Hpetd,a.'ll,y of 

Hemllm. vdHtafnx aiud' a root nematode. I'lns leaf dismise due tlnvformm:' 
wa's, first discoviu-ed in ■Ceylon abo.nt 1869, and two years lutm-iu Gu.s souGi part 
of Britisli India,,, '■Iii'1877'the bHght ■Jippcared to such, an e.xf,e.n f; in ( h'y Ion timl. 
the. eoffoe product fall from 45, 000 to.' 25,000 kSlograxns. Kiise.e tlnui ihe 

■ product has diminished so ■greatly that the iHhuul vm sea, reefy any longer 



161 


be reg’iirdoil as a i‘o!fce-x>vodiiciiig‘ coiiuti'y. Tlie disease first a]ypeareti in 
Sumatra in Aiigtist, It was discovered in tlio botanic garden at 

Biiiteiizorg ill Mart'll, 1875-). Later it wins foriinl to liave slimvii itself geiier- 
a.l ly in in 1.879-’80. It is not yet known definitely to octair outside of 
tlie Indian Ocean region,- altliougli, a similar sort lias Imicii reported if tini 
West Africa, a,nd a t'olfec-leaf discasts was reported in 1890 from Central 
America. (E. F. S.) 

KiiiOiiNKn, 0. Brauiifleckigkeit dor Gerstenblatter. Zeitsclirift fill’ Piiaiizeii-* 
Jiranklieitcn, Ed. 1 Heft 1, Stuttgart, 1891, pp. 24-26, figs. 2- Reports tlie 
occurrence of a disease of bafloy caused by jEfebaiai/iosporiimi grmnineim 
(Rabenb.) Eriksson, that Eriksson bad already reported Ifoni Sweden. It 
causes dark brown spots often over 1 cm. long visible on both sides of the leaf 
and surrounded by a narrow yellow margin . With the jirogress of th e disease 
the spots elongate and the leaves wilt and turn yellow. Gi ves description of 
the fungus; it was found at Holienlieim, Vorarlberg and in Tirol in 1889 
and in and around Holienlieim again in 1890. Did not cause serious damage 
ill that it attacked only the lower leaves. Was not found on other cereals, 
(W. T. 8.) 

4##« LnATHR, J. W. The smut of onions. Jour. Roy. Agric. Soc,, 3rd ser., vol. 2, 
London, Sept. 30, 1891, pp. 647-650. Review of a paper by E, Thaxter in 
Amiual Report of the Connecticut Agric. Ex. Sta. for 1889, giving an abstract, 
(See No. 10.) (M. B. W.) 

402, PammeIv, L.H. Fungous diseases of Iowa forage plants. Monthly review Iowa. 
Weather and Crop Service. Sex>arate, 1891 ( ?), i>p. 33, figs. 15. Deals in more 
or less pojmlar way, using illustrations from various authors, with the fol- 
lowing diseases : (I) Rusts of wheat, barley, oats, Indian corn, clover and 
apple. (II) Simits of Indian corn, oats, barley and rrheat, with method of 
treatment. (Ill) Smuts of timothy, wild rye, tall meadow oat grass, broine 
grass, Bromns IrreHarm^^ Cenchnis tribuloideSj and old witch, grass {Pani- 
CUM cajnllare), (IV) Alildcws, Erysiplie grarmnis on various species of grass 
and Feronospora graminwola ou Setarki Italica and Sefarm mrUlis; Perono- 
npora tnJoUoriim on various species of clover. (V) Ergot, Hosts affected, 
chemical composition, and a sliort history of ergotism quoting from 'work 
of various authoivS. (VI) Spot diseases : ZV^yRacor« f/rumlwt'?, Pers. on Jyro- 
pgruM npenSj Eligmis Canadensis^ AspreUa hgsfrix, Panieim diehofonum; PkgP 
lacliora in/olil on clover. I^.acidiiini mcdwagiuls^ Lasoli, on alfalfa; Scoleco- 
friehum graminls on orchard grass. gfaminmn, Rabii., on 

'luirley. (3H.1) - Bacterial diseases; sorghuni blight, bacterial disease of 
corn discovered by Burrill. Notes failure of the pure culture from the dis- 
easeii (u'lrnstaJks to produce 'the cornst-alk disease of cattle, as announced 
by Billings. (1). G. F.) ' ■ ' 

Pnrrj,iEU,x:, ,M. ha poumture du Coeufde la Betterave. Bull. Soc. MycoL' France, 
vol, 7, Paris, Mar, 31, 1891, i)p. 15-19, figs. ,3. Ascribes the heart rot of the 
sugar lieet to a now iTingus, Phgllosticta labiftc% wdilch attacks the petioles 
of tlie li'irger leaves. Considers the dark-colored fungi on the central leaves 
as secondary. ' (E, A. S.) 

4#4* P,i«LLiEUX ET. Delacroix. A propos du Cercospora apii, parasite sur les' feuilles 
' ' ' vivautes ,du Celeri. Bull. Soc. My col. France, vol. 7, Paris, Mar. 31, 1891, pp. 
''22-23. Notes the injiirk) us presence of CcTOOspom opii in 'the experimental 
garden of the Institute Agronomique/^. at Joiiiville-le-pont, and gives the 
manner of intection.' (E.A. S.) ' 

4#S* P'RILLieux kt' Delacroix. Sur une maladie' des Tomatoes produite .paX:'le''OIados- 
■ /" y porium. Mvum,' Cooke, Bull. Soc. MycoL'" France, vol., 7, Paris,. 'Mar. 31, .1891, 

' 19-21;' figs'. 'J. .Describes the effect aiul exteiaial ' appearance o'f';' the. 

''' : 'Ittiigus. "Notes' '.'the 'successful use of sulphut' and .'unsuccessful use ''of' ,B©r-' 
'' dimux mixture In; co,n:ibatiug'.it. '(B. 'A., B.) 
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Jas. A» Tlie potato and its ‘blight in Ireland. Koj^trt.iroiri oons'uls of IJ. No. 
125, Feb., 1891, pp. .182“184.. Keter.s to tho of |;H>tji;toes by Fennh^ 

osjuynt infesfaiis. .Explains .111 a goiieraJ way the life, history of f.ltc fuiiyiis. 
TiM 3 iM^riiedies srig'g'csted are ; (1) Hilling up earth, aihoiit stalks; (2j eiittiog 
off diseased tops; (3) removing and burning ru.hliisli; (4j p,hii!tlng vairie.fcie^s 
' niosti siiccjessful i,n insisting (iisease ; (5) growing crops liinh.vr condiiiiuis to 
iiisnre Imaltii a,ml vigor; (()) «5ar<d.Vil selection of setal. (d. F. ,1.) 
i.lWk lU:iss:rnv,L, SamIi. J. Linseed in India. .Kepts. froni consuls <,>f IT. 8., No. ,121^ 
Mar., 1891, p]u 3-11-344. Btades (p. 342) that rnst is a. great <*uctny of 
phint and it alwa.ys sirlfers .from, it in, damp sea;sons. (J. 4\ Jl) 

40§« S,Mr,ni, W. (1. Tobacco disease, (lard. O,[rron,., 3r(l a(‘r., vol. 9, No. 219, la>ndon, 
Fel). 14, 1891, p. 211, 4 col., tig. 1. Notr^s tlmt Froi*. Fai,l<,>w has stat.cd thal; 
Peronospora hyomiiami li,a.s hadl.y atta.dked Ab'celiumf ylauva in Mc^.xicto a, ml 
Califonii.a. (M.li W.) 

(See a,J ,80 Nos. 482, 483, 484, 485, 480, 487, 489, 507, 553 and 591. ) 


C.—DIS.EASKS OF ,F3U.TITS. 

400. Alwooi), Wm, B. a fungous disease upon apple leaves. Bot. Ga,zetiie, vol. 10, No. 0, 
Sept. 15, 1891, p. 205. Notice of pain''^' ^*nad before ],h,>t. Si*c. A,n'i. Ass. of 
Agric. CoL and Ex. iSta., Aiig. 13, 1891, giving aecmint, w'ithout ih„‘smTpti<,m, 
of species of fimgons disease of aj,)ple, and snccessfiil use of wejik J.lordc-anx i,n 
its prevention. (See No. 330.) (D. G. F.) 

410. ,Bai,li 3T, L, IL Preservation of trees. Am, Farm News, vol. 4, Nf». 7, Aisg,, 1891, ^ 

p. 11, 2 cols. Gives abstract of address delivered lu',vforri N. Y. Stu/te ( !i<lcr and 
Cider-Vinegar Makers^ Association at Albany, N. Y., 28, 1890 |„I8914'1. 

Discusses the failure of the fruit crop in Now Yhirk St.ate in 181)0, ExpresHcs 
the opinion that the failure was duo largely to tlie action o:f Pmkimhnm 
, demlriticum and gives Ibrmuhe for prepa,rati,on of aii,n:noni,!ieal solu tiioii '<u.»p-« 

per carbonate, and inodilied ean celeste. (1). G-. F.) 

411. Beach, John B, Lemon scab—Orange blight. Fla. Disp., Farnujr F:riirtG:r<'>W'e'r,, 

new ser,, vol. S, No. 31, Jacksonville, July 30, 1891, p. 003, 1 col, Gites sn 
of one spraying with snlpliate ot potash 50 per einvt; also 
sulphide (f£ lime made by boiling qnitdvlinie with, ilove.rs o,f sulphur as ;|>riv. 
ventiTo of the scab. Thinks blig'ht is adva,nc(,5d coiiditi<,»n of Idaclc lijiila 
(I). G. F.) 

412. Beak, . hh Keport of committee on diseases and insects of the Gitrus. Fli,k IlsH'p,, 

Farmer and Fruit Grower, new ser., vol. 3, No. 2,1, Mliy 21, 'pp, 41)9-4,10. 
Notes the following diseases with opinions i'ls to 14u\ir foot rot,,. .leaf 

blight, rust, black B,mu.t and, a new d.isoaso similn-i’ to tlud; o,u, tfso g.r{t.pe:Vi,!iiii 
attacking tlie ends of th(» branches of oriuige (IK <1. ,|<\) 

413. ' Bi«,JNK, T. L. Blackberry rust. 3d Ann. Kept, MarybuHl A.gri«;. Ex* Etai,, iM- 

lege Park, 1890, pp. 115-116. 'Ol.-ves estim,at(,‘-s of ;|N‘r ei.urt oi' rust, (Jimna 
niimifS, Scliw,, o.n 20 varie.ties of hlacklu-UTies growing (,»u, stjiti.on fj:ir,rn. , Con* 

'■ clndes Wilsotds early, Wikoifs junior, YVachTi,seft,p,M,irly hatvoBt, mysta,! 

: white, and Thompso,ids early mammoth as b^ast snsca,v|,diil>l0 to the disea-se. 
".".'(BvG. F.) 

414. ,' B„KtwK,;T. h. Strawberries, 3d Ann. Kept. , Maryland , A,gric. Ex., Sta,, College 
; P.ark,, 1890, pp. '104-108. 'Gives tahlO' showing the, siiscoptib,0,,ity of , a .larger 
number of varieties of strawbeiTics to 41:16 leafddight (SphmniUa Jmga- 
rim). Concludes varieties of. Bid well, VanJYiunan,, Aiiua'F^^^^ I!'ave:r- ' 
land, Hofimaii,' daisy,, ruby, and ■ hubjush No. 5'a,re'the'five 'least, iusceptl,- 
. ble varieties' situated on the station g3.‘ouiuls.' /(lives :rfmTi,Hid' of results .and 
, recommeiiclations ■ of provoiiti've treatment, .<iUOting Irorn Gfiriimn ,aml c)t'I:wrs, 

. (B.G;F.), 
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415. [Churchill, Georc{-e W.] Some of the most common fimgi and insects— with pre- 

ventives. Biill. N. Y. Agric. Ex. Sta., new ser., No. 35, Geneva', Aiig., 1891. 
|>p. 603--627. Gives rex)riiits from reports of U. S. Dept, of Agriculture de- 
seribing black rot, downy mildew, antliracnose, x')Owdery mildew, grape 
leaf bligdit, wil l to rot, bitter rot 'of grape, leiif-bligbt of tlie strawberry, 
orange rnst, and, antliracnose of tbe raspberry; forinnbB for fungicides, 
in,etiliods of a.pplying tbe remedies, and cost of tlie treatimmts. Apple scab, 
black, knot of the plum and cherry, with original notes. (See also 9tli Ann, 
Rcpit. N. Y. State Agric. Ex. Sta., for 1890, pp. 309-351; Exper. Sta. Rec., 
vol. 3, Jan. 1892, pp. 403-104.) (D. G. F.) 

416. Clark, John W. Pear or lire blight {Mieroeoecu^ (mylovorns^ Bur.). Bnll. Mo. 

Agric. Col. Ex. Sta., No. 16, Columbia, Nov., 1891, pp. 8-10, diagram. Gives 
results of experiments in orchard at the college. No remedy but cntting 
out. Dwarf and standard trees blight equally. (J. F. J.) 

417. Cooke, M. C. Another vine disease C. & M.). Gard. 

Chroii., 3d ser., vol. 9, No. 212, London, Jan. 17, 1891, p. 82, l col. De- 
scribes tlio microscoxiic characters and injury to the host. The specimens 
came from Brisbane, Queensland, Australia. (M. B. W.) 

418. Detmers, Freda. Diseases of the raspberry and blackberry. Bull. Ohio Agric. Ex. 

Sta., 2d ser., vol. 4, No. 6, Columbus, Oct., 1891,* pp. 124-129, pi. 2. De- 
scribes the exteipnal api)earance of the disease caused by the Ghmsporium 
venetimi, Speg., Se2)io7'ia riiln, Westd., and Camna mUms, Schw. Refers to note, 
in Hedwigia, 1891, Heft 3, i>. 178, by C. A. J. A. Oudemans, who sliows the 
naiine fVeoma interstUialG of Schlechtendal lias -priority over the old name of 
C.nittms, Schw. Describes the disease of ravspberry canes, which causes 
■x^vide, dark discolorations of tlichark wdthont rnjjtiire of any kind,'’ as of bac- 
terial origin. Quotes letter of Burrill to this effect and mentions that cnl- 
tnres of the organisjn have already been made, (See Ex. Sta. Ree. Wash- 
ton, vol. 3, Jan., 1892, p. 411.) (D.'g. F.) 

419. Fairchild, D. G. Notes on a new and destructive disease of currant canes. Bot. 

Gazette, vol. 16, No. 9, Sept. 15, 1891, p. 262. Notice of paper read before Bot. 
Club of A. A. A. S., Aug., 1891, describing wu>rk on. the disease, sliowriiig it to 
be caused by peculiar species of fungus as yet unclassified, (J. F. J.) 

420. [Gallowav, B. T.] [Black rot, downy mildew, and anthracnose pf the grape.] Cir- 

cular No. 11, Div. Yeg. Path., U. 8. Dept, of Agric., 1891, p. 1. A circular 
containing ten questions, issued to ascertain the jier cent of lOvSvS from dis- 
eases of grapi‘8, and extent, of the use of tiingicides recoTriiuemled, by t'lie 
Division, (J. F. J.) 

421. Floiiii>a Dispatch, FA,im:ER and Fruit Grower. The cracking of fruit and veg- 

etables. Fla. Disp., Farmer and'Fruit Grower, new ser., vol. 3, Jacksonville, 
Mar. 19, 1891, pp. 224-225, 2 cols. ■ Review of article by E. 8. Golf discussing 
in, popular language the causes of cracking of .Ir nits and vegetables. M.en,™ 

■ iiom IhisielMlkmi as cause of cracking of pears. Gives results of expeii- 
mental demonstration of osmotic action, as cause of cracking of Ti]>e a|)]>les. 
(D.G.P.j 

422. Halstei), B. D. Fungi injurious to fruits. Science, vol. 18, New York, Dec. 18, 

, 1891, pi>. 337-338. Extract' from- paper read before Ohio State Horticultural 
Society. Advocates keep .ing plants in good condition and thus enabling' 
'them, to better resist attacks of .fungi. .Believes 'also in rotation' of cro-p.s, 
especially root .crops attacked by 'disease. (See 'also Prairie Farmer,' vol. 
- *'64, Jam. 30, 1892, f col.) (J.F.J.)." 

423,. ■ Hai^stisd, B. D. , Experiments for the year' upon cranbewy diseases, ■ ' . 'Rept., N. J. State 
' '' Board'' Agric., voL IS, 'Trenton,.' 189.1, -.pp.' 266-272. ; ,Quote8''act' 'passed by leg- 

',i,Blatnr6. 'of, 'New. Jersey ''to provent';spr.e.ad nf iiingonS' diseases' of plants. 

' 'Refers to' doonrrencc'of. cranberry-gall fungus, and to 

cranberry; scald. ' Gives.' results of. expeilinentB '.wi,'th,,.furigicideB, but con* 
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eludes tliat tlie couditious favoriug tlie scald are to be found, ,iii tlie l)og, its 
soil, water, etc. ‘‘The cure for tlie malady must be i,u a reiiova'ted bog.’^ 
(J.F.J.) 

424. Halsted, ,B. D. Papers on fimgi injurious to fruits and fungi injurious to garden crops. 

.Read before, tlie Ohio 8tate Horticultural Society at Zai6,esvil].e, Oliit). (,,^o- 
liiiillnis, Deeeiiilier, 1890 (1891)^ pp. lb. (1 ives po]mlar account of the 'vai'loim 
parasitic fungi of ifnits and vegetables. (.1). (i. F.) 

425. [He'xNj 0. E.] Diseases of the raspberry. Bull. N. Y. Agric. Ex. Sta.,, new ser.^ 

bio. 36, Geneva, Sept., 1891, p. 641, one-half page, describes disease anti 
iiieiitioiis treatment in progress at the station. (i>. G. F.) 

426. Jokes, L. It. Apple rust and cedar apples. Fourth Ann. Kept. Vt. Agric. Ex. Sta., 

Biniiiigtoii, 1890, p. 139. Rejiorts serious case of rust of a,pple leaves caused 
by (hjmnosjwrmifjltim sp. Iimstelia stage, from cedar trees in. vicinity of orchard. 
A simple experiment was undertalvcn to test the effect of spraying witli 
aminoniacal copper carbonate [1 oz. carbonate in 1 quart ammonia, 22 gal- 
lons of water]. Sprayings made May 17 and May 30 after tirst appeni’ance 
of jelly-like sort on cedar apples failed to prevent the appearance of tlie 
Rcestelia upon the apple leaves. (D. G, F.) 

427. Jokes, L. R.. Hotes^upon some other fungous diseases which are prevalent. Foiirt,li 

Ann. Kept. Vt. Agric. Ex. Sta., Burlington, 1890, pp. 142-144. Gives notes 
■ upon black scab of apple, black scab of pear, pear blight, strawber.ry 
blight, currant rust or leaf spot disease {Sepioria rihis, Desim), raspberry and 
blackberry cane rust, ergot, grape mildews, hollyhock rust, mostly of nature 
of popular description. (1). G. F.) 

428. Keller, Rob. Die amerikanischen Eeben und ihre Bedeutung fiir die europaische 

Rebenkultur. Biologisches CentralbL, vol. 11, Kos. 3 and 4, Mar., 1891, 
Leipzig, pp. 65-74, 97-110. A reAuew of recent literature on the subject, espec- 
ially of Viala, “Uiie Mission viticole en Amdriqiie,^’ ■ .Mentions resistance of 
American vines against Fliylloxera, Feronosiwra^ and Oulmni. Ascribes the 
weakness of European sorts to their not being adapted to resist the parasites. 
Sketches the history of Ah70(‘c?/j/. (W. T. S.) 

4211. [ f Masters, M. T.] Gooseberry fungus. Gard., Chinn., 3rd ser., vol. 9, No. 232, 
London, June 20,1891, p. 770, one-eighth col., fig. 3. Ih'ief note of oeenr- 
reiice wdth figures of the fungus Mmdmm and disciused fruit and leaves. 
(M. B.W.) . ^ 

430. Pamwll, L. H. a destructive disease of the cherry. Bot. Gazette, vok tO, No. 9, 
Sept. 15, 1891, 1'). 266. Notice of paper read before Bot. Sec. Am. Asso. Agric., 
Col. and Ex. S^ta., Aug., 1891, describing injurious oftbets of a species of Clmkh 
. 'sporium. (See No. 331.) (D. G. F.) 

4 S 1 • ' Patou ILL ARB et ."Delacroix. Sur uiie maladie des dattes produite par le Sterigma- 
tocystis phcenicis, (Oorda) Batouill. et Delacr. Bull. Sqc. Mycol, France, vol. 7, 

, , Paris, June 30, 1891, pp. 118-120, pi. 1.- CbangeS' (fstUago phmiieis^ Coriia, to 

Describes tlie external appearance of the dis- 
eased fruits, and gives diagnosis of the- .species. (E. A. S.) 

432. [Peck, G . H, ] Fungi on plums. Cult, and Country Gent., vol. 56, Albany, Miiy 21, 
1891, j>. 416, 1 col.'. Discusses, in answer to inquiry, diseases caused by Mo- 
niUa fruefigemt. Rots, and Exomous primi. States liy pine of the foi'incriiica- 
pable of penetrating' the, unrup tilled epidermis of various fruits. '.Rocom-, 
mends for J/oMib'm applicatioms.' of 'fiingicidesj for application of 

, fertilizers to roots of trees. (D. G. F.) 

43S* Sheppard,' J, Grapes cracking and scalding. ,., Gard.'Chron., 3d ser.,, vol, 10, No. 
239, London, July 25, 1891,, p. 101, 1 col.' lUd, Ang. 1, No, 240, p. 138, one- 
half col. Asc.ribes the injuries to grapes in grcenlioiises to changes, i,u tem- 
perature and moisture and gives remedy. . (M. B. W.) ■ ' ' ' 



434. ' SciMBNEK, F. Lambon. Some fungous diseases of the grape. Brill. Agric. Ex. Sta., 
IJiiiv. of. Tenii.j vo'l. 4, No. 4, Knoxville, -Oct., 1891 [Dec., 1891], pp. 97-118; 
iigs. 2(5. Describes black rot of grape, its cause, inycelliiiii, organs of repro- 
duction, parts of vine at.tacked, conditions favoring disease, treatments, and 
results. Brown rot wltli' trcatincnt; anthxacnose and bird’s-eye rot and 
giaipc 'leaf-blight. Defers brielly to general treatment of fungous diseases, 
tlio use of powders, liquids, and spraying pninpvS. (J. I\ J.) 

435*. ViAT.A, DiFMMin. MoiiograpMe du poumdie des vigiies et des arbres fruitiers. Mont- 
pellier, 1891, xrp. 120, pi. 7. A thesis presented to the Paris Faculty of Sci- 
ence. Deals principally with Dematojjhora nccatrix See review in tills 
JouuXAu:, page 149. (E. A. S. ) 

ViALA, PiEiiiiE. Une iiialadie des grelfes boutiiros. Eev. Gm. d. Bot., t. 3, No_. 28, 
Paris, April 15, 1891, pp. 145-140, fig. 1. Gives short description of a disease of 
grape grafts caused by Sdcrotlnia FualisViana, winch attacks the freshly cut 
surfaces of grafts wlicn placed in the packing house previous to planting in 
the nursery. The fungius forms small wrinkled sclerotia upon the eaiiibiuoi 
of the ('lit surfaces, which sclerotia, when cultivated, xn’oduce both the 
Botrijih and the form ; recommends that the sand used as packing 

for the grafts be spread out in the sun to dry when not in use in tlie summei’ 
time. (D. G. F. ) 

437« ViALA, P., and BoYirn,, G. XJiKjnouvelle maladie desraismis, {Aureolm^idkini vilw, u. 
sp.) Eev. Gen. d. Bot., t. 3, No. 33, Sej)t. 15, 1891, pp. 369-371, pi. 1, Describes 
a new disease of tlie grape clusters appearing in Boiirgogue and Thomery 
since 1882, Tbe disease is present in wet seasons in tlie month of Beptmiiber 
or October upon berries almost mature. The vegetative myceliuin tills the 
whole pulp and sends out through the surface numerous yellow brauelies 
whicli bear on tlie points of liasidia situated at tlieir extreiiiity, oval or cyl- 
indrical spores. Creates a new genus for tb i fungus, Jiim)h{tsidiim. 
(D. G. F.)' 

438* AF ABNER, J. J. Les principales maladies de lavigae. Bull. Alens. Soc. Sci. Agile, 
ot Arts, vol. 25, Strasbourg, Feb., 1891, ji}). 52-63. Popular aecount of .Pc~ 
ronoqnyra viticola and grape anthracnose with treatments, xlll drawn from 
<nui of Prof. Millardiit’s papuirs. (E. F. S.) 

439. Waite, M. B. Eesolts from recent investigations in pear blight. Bot. , G'aKett(3, 
vol. 16, No. 9, Sept. 15, p, 259.^ Notice of papei* read beftire section F, of 
A. A. A. S., Aiig., 1891, giving results of study of diseamn Finds motile bacil- 
lus grows in nectar of pear blossoms and multiplies therensa saprophyte be- 
fore entering tilie meristemalic tissue. Announce.s tlui fact tlmt lilight in the 
ncetar is cari'led from flower to flower by insects. (D. G. F.) 

WoRS'r, K. Beitrage aur Brombeerflora des Kbnigreichs Sachsen.' Sitziingsl). iiud' 

. Ab1). d. Natiirwiss. G<.‘S('dls. Isis, in Dresden, Jalirg. 1890, Jail bis December, 
Dresden, 1891., Aid u pxi. 50-59. On page 58 a, half iiago is de-voted to dis(Uise.s 
oflMm, Sp(>fc diseases W(n’eol)serv<Ml()nik dumetomm and /n’rfa.vprodu.ccd liy 
Depazea ureolata, Fuckel and Aseocliyta ruhi, Dascli, Kust caused hy l^ragmi- 
dhtm vlolammif Bchult/> was found coimnonly in fall. Pathological coiiditi(>ns 
intluiuHl by insects and other animals are then noticeil. (W. T. S.) 

AAD.irtz. The wiiie industry of Bussia. Kepts. from Consuls of IT. B. No. 125,A'Fash- 
' ington, Feb., 1891, x)p. 271-283. Kefers to diseases of the vine in varioiisprov-' 
iuces. In Bessarabia they are Frysijdie timkeri, and FeronospomyVltlcoJd. No 
Direalmumt is' given the 'Vines (p. 272), In the region of thc/flriraea the' 
vines are troubled by Fryslphej SjAumdoma, and lAirowosporu. Sulphiii^ 
n,s(ul in combating Frysiplie on the southern coast (p. 375). In the I’cgion of 
the Cawmsus, Mrydphe m common (p). 279). In the. government of Kootnris, 
JCryAphr appeuared in 1854 and Mlled aboiit <me-f()urtli of tln^, viiu'yards ami 
affected the production of others. Fmnospora and Aplawdowa have also 
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caused great loss (p. 280). In the government of Till Is the eomnion diseases 
are .Erydplte, Peronosjwra, and Sifhacrloma (y). 281). (J. F. «l.) 

(8ee' als() Nos. 312, 348, 121, 453, 455, 450, 459,401, 40S, l-OO, 470, 476, 507, 
509, 511, 549, 632, and 633.) 


D.-”I)ISEASES of FOnEST AND SHADE TREES. 


Anderson, Robert. The canker of the larch. Jour. Roy. Agric. 8oe., 3d aer., 
vol. 2, part 3, London, Sept. 30, 1891, pp. 643-6-14. llis(‘iiss(\y treatment a-d,- 
vised by Carrntliors and thinks cutting out -would he siiceessfol, hut that 
there is no snhstitute for the larch. (M. 1>. W.) 

Carrittiieiis, j. B. The canker of the larch. Jour. Roy. Agric, Soc., 3d vser., 
vol. 2, part 2, London, June 30, 1891, pp. 299-311, hg. 8. A d(^-scripi ion 
tlon of IJaspseppha IViUUmmii (Fezim Wnikommii) and its injuries to t])e]a.i’(;}i 
with wood cuts illustrating its microscopic characters and distortions of the 
host. Discusses the nomenclature, history, and occurren(.ie of tlio fungus 
ill England. The author differs from Ward in tliat he thinks tlni germ tuho 
from the spores is able to penetrate sound hark if young, so tlnit a craidc 
or wound is not necessary for the infection. Bark three or four years old is 
impervious to the fungus. Suggests keeping the fungus in clieck l>y <mtting 
out and bnrniiig. (M. B, W.) 

44I4« Masters, M. T. Larch canker. G-ard. Chron., 3dsor., vol. 10, No. 211, Ijondon, 
1891, p. 160, 1 col. Review of article in the Journal of the Royal AgTicul- 
tnral Soc. (See No. 443.) (M. B. W.) 

445 « Mayr, Heunthcil Die Waldungen von Nordamerika, ihre Holzarton, deren Anbau» 
fahigkeit and forstlicher Werth fiir Europa im Allgemeinen und Beutschland insbe- 
sonders. Mlinchen (RiegeriscJie), 1890, pp. 438-1:34. EniimeratoB the fungous 
parasites of forest trees of North America observed in autumns of 1885 and 
1887. He includes tlie following new species. PMcclHhliu ahictls n. gen. 
and 11 . sp. on Abies concolor, Gymnosjmmngium Llhoeedri on lAhmAruH 
currensj Chrijsotmjxa Libocedn on Libocedrus deenrrens, jEcidin'm sp. f on Fraf- 
imis sp., aP. deformans on Finns mitts, Fxoastnis (piercmsAobaiw on Qnerens hh 
hatii, Siderothmi irritant on Chaniweyparis sphamoidea, Ithiffmiia pHnidiforme on 
Acer maerophjlhm, Lopliodermhm {Hystermn) baeulifimiim on Finns ponde- 
rosa, F. res in oset, iind F, laricio, L. alyiedis-ooneoloris on Abies coneolor, A. h/- 
feekius oiiAMes concolor, Fidhklen^lHduJina on Bireli Bp., Mim)spk(mi (F^ 
siphe) conil on Cormis jiorida, Fusioladiim sj), f on AMes Fraseri, Ilifsteriop'- 
sis acicola n. gen. and n. sp. on Ficea Fitkmnsis. lueltnles various oHuu’ fungi, 
tlilrt5^-fonr in all, and lignres numerous spe(5ies. Notes cifoeis of Trameies 
pink Fodosjdimra canii is figured as a Microsphwra a.iid Hoveral spiHiitjB are 
very doubtfully determined. (D. G.F.) 

E.— DISEASES' OF ORNAMENTAL PLANTS, 

44:6. Halsted, B. D. An orchid anthracnose. Garden and Forest, vol. 4, No, 176, New^ 

' York, July 1, 1891, p. 309. Notes a species of Glam^miimi on oiM^luils, riausiijg 
damage in greenhouses. Thinks species distinct imm GkBpspophmi eimkim,. 

' y having Bpores double the latteFs size, and being straight instead of 

■ curved. ■ (D. G. F.) 

447. Halsted, B. D. Hollyhock diseases. ■ Garden, and Forest, vol. 4, No, 189, New York, 
Oct. '7, 1891, p. 477, 'I' col. ^ ..Enumerates five different fungous diseases of hoi Jy~ 
hock : Cercospora alkiMmy Puccina malvacmrum, GoUeM^ malmnmi, 
Fliyllosikda aUhc&im, md Sept&Ha Fam (D. G. F.) 

448 Halsted,,. B, D. , Pelai^onium blight, Garden"' and Forest, vol. 4,,'No,d.87, New' 

y York, Sept. 23, ,1891, p. 453. ' \ Notes, with .popular desewption, a ' Oo' Wo 
miAmi Aschoehyta. (D.G.F.) 
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449. Halsteb, B, D. Kust of caraations. Garden and Forest, voL 4, Ho. 199, ISTe^r Yort, 

.Dec. 16, 1891, p. 596, ^ col. Notes occurrence of Uroumjces curyopIiylUniis on 
eariiatioris received from Fliilad<dpl:ii,a and gives brief deseriptio,ii of its ap- 
pearance. Gcmcliides tliat a plant once rusted can not be cured. Tliinks 
•witJi liealtliy plants tire disease may be prevented by spra.ying wit'ii copper 
salts. (J.F. J.) 

450. Kean, Alexander Livingston. The lily disease in Bermuda. Teclinology Quar- 

terly, vol. 3, No. 3, Boston, Ang., 1890, pp. 253-260. Same as No, 6. (D. G. F.) 

45 Massed, George. A primula disease, Gard. Chroii., 3d ser., vol. 10, No. 256, 
London, Nov. 21, 1891, p. 620, 2 cols., fig. 1. Gives an account of a disease 
caused by Ikmulana primttlcc, Thum., witli a iigiire and description of tlie 
fungus; finds spores unable to germinate in a 1 per cent soliitioii of copx>er 
Biilpbate. (M. E, W.) 

4 5 Smite, W. G. Disease of hollyhocks. Gard. Clxron., 3d ser., vol. 9, June 27, 
1891, pp, 791-792, 1 col., figs. 2, The writer has obtained the niatiire fmit 
of a hollyhock disease caused by Fesiza sclerotiormn. Gives figures of tlie 
fungus. (M.B. W.) 

(See also No. 427.) 

D.— REMEDIES, PREVENTIVES, APPLIANOESj ETC. 

453. Alwood, Wm. B. Treatment of diseases of the apple. Southern Planter, 52d 
year, No. 3, Richmond, March, 1891, pp. 130-131, 3 cols, Gives results of ex- 
perimont in trcatnnmt of ai)X3le scab in Virginia, using one early treatment 
with lye (1 lb. concentrated lye to 10 gallons of water), followed by three 
later treatments with Bordeaux mixture coutaining 2, 4, and 6 pouiKls of 
copper sulphat/o ; three later treatments with the Masson mixture (copper 
snlphate and sodium carbonate), 2, 4, and 6 pounds of copper sulphate being 
used at the three res^xective treatments ; three later treatments w itb the 
ammonia, cal solution (3 oz. co];>x>ct carbonate and 1 qiiart of ammonia 
22^ Baiiine) ; three later treatments with xxotassiiinx sulpliide (i- oz, siilpliide 
X)or galloii. of water). Although author was not present at harvest gives 
statement of owner of orchard where experiment was located which points 
to vSuperiority of the ammoniacal solution as a xx^eveiition of the s<3al). 
Thinks trea,tmeiit with lye had good effects. (D. G. F.) 

454. Ani'.D, J. McQueen. Oxide of iron for foot rot. Fla, Disp,, Farmer and Fruit 
Grower, now ser., vol. 3, Jacksonville, June 11, 1891, i>. 463. Records 
seq uonca of healtdiy condition qf trees previously a,ttacked by foot rot fol- 
lowing application of oxide of iron. 5-X5 pounds x>ertreo. (D. G. F.) 

455* Biujcker, George. Treatment of grape mildew at the school of agriculture at Mont- 
France. Annals of Horticulture in N. Am. for 1890, New York, 1.891, 

, x>I>- 82-87. Translation by L. H. Bailey of article in Frogr^s Agrioole relat-ive 
to oxx>eriment with fungieidea in treatment of grape diseases. The. author 
reports a test of the following fVingicides ; Bordeaux mixture, verdet (diba- 
siea,c.etate of (3opper), improved Bordeaux (ordinary Bordeaux with ailditioii 
of small amount of ammonia), Bordeaux mixture and glue, Masson mixture, 
(mixture of carbonate of soda and sulphate of copper), gelatinous hydro- 
carbonate of copper, aluminium mixture, Skawinaki's powder, Skawiiiski's 
sulphur, cuprosteatite, sulfosteatite, snlfocyanide of copper, sulpliatod m*- 
det, hydrated sulphate of copper, siilx>hated sulphur, cupro-pliosphate, and 
sulphur with cuiiro-phosphate. Although the mildew did not make its ap- 
■ 'pearanoe in the vineyard’, treated 'the author discus'ses .at', some '/length the 
'■ nattircAif the. di:f!’erent fungicides, highly reco,in,mending', the, A^erdet '.{dibasic- 
' 'acetate , of copper) '.aS' the most adhesive , copper . mixture, ^:renlainiIlg/upo3^^^ 
,'/ ' ' .the..: l:6aves''^ until'' 'Novomher, last ■ spraying ■ being made'' July, ,25. ' ''Decides" 
''. the powders inferior to the. liquids, but .'indicates 'cuprosteatite as the best 
' powder remedy..' (D, G, F.)- , , 



168 

d5(). IloTSRX,' 'T. H. Diseases of the grape and their prevention. Eept. N. J. State. Board 
Agric., Trenton, 1891, pp. 349-857. Descrilies Feronospom vitieola as affect- 
ing grapes in Kew Jersey; aiso bla.cff rot. Gives iiietliod of prevention^ ad- 
vocating spraying Avith Bordeanx inixture. (J.F. J.) 

457. Biujnk, T. L. Treatment of Gladosporium Mvum. Bot. Gazedt'c, vol. 10, Ko. 9, Sept. 

15, 1891, p. 265. Notice of a paper read before tlie Am. Asso. Agric. (Joll. 
and lixper. Sta., August, 1891, announcing the successful use of carbon a.te 
of copper [3 oz. per 50 gallons of Avater, 1 pound of aiiimoiiiaj . (D. G. P.) 

458. CwKSTEn, P. I). Eiuigicides. Bail, Delaware College Agric. Ex. Sta., Special A, 

NeAvarh, Mareb, 1890, pp. 4. Gives formula lor fimgicides. Simple sol, 
snlpbate of copper, Bordeaux mixture, modified ean celeste; and directions 
for treatment of black rot of grapes, pear scab, pear and apple leaf blight, 
stravvljerry leaf bligbt, raspberry and blackberry aiitliracnoso,l>roAVii rot of 
peach and plum, gooseberry mildew, Irish potato blight. (D. G. F.) 

459. Ciu'.STEii, F. D. The leaf blight of the pear and the quince. Bull. Deluware Col- 

lege Agric. Ex. Sta., NeAvark, No. 13, July, 1891, pp. 16, pi. 2. Describes 
disease caused by JSniomosjm'mm mdculatim and gives results of com- 
paratiAm tests of modified eau celeste, Bordeaux mixture, precipitated 
carbouate of cox^per, ammoniacal carbonate of Gox>per, carl:>onate of coxa- 
per ail'd carbonate of ammonia as x^re’^^<?ntives of pear leaf-bligbt. Re- 
ports modified eau celeste as giA'ing best results, 85.1 x)er cent of sound fruit 
being picked from trees sprayed Avitli it, as ox>posed to 84.4 for Bordeaux, 
80.8 for x'>i’ecix)itated earbonafe of cox)l>er, 78.3 for ainmoniated carbonate of 
copx>er, 66.3 for carbonate of copper and carbonate of ammonia mlxtiu'e, 
and 42,0 for untreated. Records injury to foliage and russet axqjearanoe to 
fruit caused by use of the ammouiafed carbonate of eox)i)er mixture, and 
also failure of combined treatment of aimnoniated carbonate of cox)por, ami 
carbonate of copx^er and carbonate of ammonia mixture to e/ffectnally pre- 
vent the quince leaffblight caused hy the same fungus. Mentions success- 
ful treatment of 1,000 i)ear trees at Milford, using Bordeaux mixture us pre- 
ventive of the leaf-hliglit. (D. G. P.) 

4€0, Cousins, W.W. Potato Might prevention. Gard.Chron., 3d ser., vol. 10, No. 254, 
London, NoAxnnber, 1891, x>P‘ 558-559, 21 cols. Records a nionher of success- 
ful treatments Avitli Bordeaux mixture for potato blight (Feyonospora Infest^ 
ans f). '(M. B. W.) ^ * 

461. Craig, John. Treatment of apple scab, grape and gooseberry mildew. Brill. Cen- 
tral Ex. Farm, Dept. Agric., Canada, No. 10, OttaAvui, A])ril, 1891, pp. 15. 

, * After giAung an account of losses from the disease, quotes from GiiIIo way riTHl 
Scribner as to the FuswUulhmi (lenMlrlemn, iiml also from former’s 

report of exx^eriments in x>^’‘^'^^Hition of disease; gives resiilts of expeririieiits 
in Canada with ftingioidesas preventive, /Conidudes frcim (X)in]iara.tivcGa:*stH 
of cox>per carbonate in snsxiension in Avater, anunoniacal solution, copper 
sulx>hate and ammonia, copjiersulxAbatb dissolved in Avater, and by })osulpluie 
of soda, that the cox)xiex carbonate in susiiensioii ga\'e the best resuliis, evtai 
exceeding in efficacy the ammoniacal solution ; that tiie copper snlpbate, and 
ainmonia and copx^er sulphate dissolved in water injured the foliage, Avhile 
the hyposiilxddte of soda showed no effects because exxyeriment Avas ruiiuHl 
by leaf cniinpier. Gives formula for preparation of fungicides and direc- 
tions for treatment and also method for home preiiaration of copper carbon- 
ate. Discusses treatment of grape mildew (Fmwimpora iHiioola) and gooso- 
herry mildew. (D, G. F.) 

463* 'DEOR-ULUiq L. " Les approvisdonnements pour les traitements contr© le mildiou. Pro- 
gres Agricole, ami., Montpellier, Nov. 29, 1891, p, 509, one-eightli pagti. R<^ 
fers to treatmeiit of qdants with e.bpper' x)ro|»arations, and advises tliat for 
■ • M892 provision be made, to treat- mildew. .'with' sulphate of copper, (J. F. J.) 
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46^* DiLLEii^ Isaac R. [Report on the Agriculture, etc._, of ] Florencej [Italy], 
Repots from the consuls of U. S*, No. 128, Wasliiiigton, May, 1891, pp. 34-41, 
Refers (p. 34) to instructions given hy Prof. Ferrari, of the Royal Technical 
Institute, to the soldiers of the farming class on the Ibllo-wing subjects: 
( 1 ) Peronosj}ora, its character, cleveloxuiieiit, damages, and remedies. (2) 
Treatment and method of applying siili>hate of copper. (3) Pliylloxera, its 
character and how to prevent its spread. Over 200 soldiers have attended 
the lectures, and great interest was manifested. (J. F, J.) 

464® Dob, C. Wolley. Portuguese remedy for vine mildew. Gard. Cliron., 3d ser., 
YOl. 9, No. 210, London, J an. 3, 1891, p. 23, oiie-thlrd col. Mentions a patented 
fungicide containing sulphur, sulphate of copper, and lime in the form of 
powder, for use against the Peronosjwtn of the vine, (M. B. W.) 

465. Fairchiei), D. G. Plant diseases. Ann. of Hort. in N. Am. for 1890, New York, 

1891, pp. 76'~82. Gives poxmhir account of advances made during the year 
in the study and prevention of xdant diseases. (J. F. J.) 

466. Galloway, B. T. A government spraying device. Pacific Rural Press, voL 40, 

No. 24, San Francisco, Dec. 13, 1890, p. 499, tigs. 8. Reprint with figures of 
article in Journal of Mycology, toI. 6, p.51. (D. G. F.) 

407. Galloway, E.T. Boes it pay to spray? Pop. Gardening, vol. 6, No. 31, Buffalo, 
Oct., 1891, p. 266, 1 col. Gives extract of paper read before the Society for the 
Promotion of Agricultural Science, Aiig., 1891, Washington, D. 0. Records 
results of experiments in Virginia in 1891, with following fungicides as pre- 
ventives of black rot of the grape: Ammoniaeal copper carbonate solution, 
modified can celeste, precipitated carbonate of copper solution, copper sac- 
charate, copiper carlionate and glue mixture, Bordeaux mixture., copper ace- ' 
tate, and copper chloride mixture. Each of the above fungicides contained 
approximately the same amount of copjier as the ammoniaeal solution, 0. 1 oz. 
jier gallon of water. Reports results of the copper mixture as inoreasiiig tlie 
yield of perfect fruit from 20 to 50 per cent, while use of several non-cuprio 
mixtares (potassium sulphide, sodium hyiiosuIpMte) gave increase of 20 to 
38 per cent. Adds result on experiment with full and half strength of Bor- 
deaux mixture, concluding the two mixtures to stand in relation of 96 : 86 in 
eltectiveness. Reports experiment with pear leaf-blight and scab with same 
fungicides, in which the copper mixtures apparently slightly injured fruit 
and foliage. (D, G. F.) 

468. Galloway, B. T. Fungous diseases of the grape and their treatment Farmers^ Bull., 

No. 4; IT. S, Dept., of Agric., Feb., 1891, pp. 12. Gives a brief description of 
grape Peronospora, powdery mildewy black rot, and antliracnose. Describes 
remedies and gives fonnnhe for making fungicides. Gives methods for 
treatments and mode of ajiplying fungicides, together with estimated cost 
of tiuatments and value of the sanie. (J. F. J.) 

469. Gali.ow^a Y, B, T. Plant diseases and their treatment. 8outliern ITauter, 52d year, 

Riclimoml, Nos. 10, 11, Oct., Nov., 1891, |>p. 548-550, 615-616. Gives paper read 
lieibro Farmers’ Institute at Charlottesville,Va. A popular address. Sketches 
the rise of study of plant pathology in America, especially work of the De- 
partment of Agri culture. Gives fbrmuhe for varioTis fungi cides and most 
apiu'oved methods of treatment of black rot, downy mildew, and anthrac- 
nose of the grape, potato rot^ apiple scab, and leaf blight of the pear. Ah- 
swusrs numerous queries of audience. (D. G. F.) 

470. Galloway, B. T. Plant diseases and their treatment. Ann. Rept.N. J. State Board 

Agric., vol, 18, Trenton, 1891, pp. 73-89, pi. 2, iig. 4, Mentions results of treat- 
ment of grapes for black rot and pear seedlings for leaf-blight. Refers to 
fuiigi<‘.i(les and s])raying ai>paratus used, giving formuhe and description of 
ajqmratus, wdtb jiistrnetions as to best methods. (^not<‘s ‘^ Yellows’’ law of 
Michigan passed in 1881, and briedy describes the disease. (J. F. J.) 
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471. Galloway, B. T. Becent progress in tlie treatment of tlie diseases of pomaceons fruits. 

Garden and Forest, vol. 4, No. 189, New York, Oct. 7, 1891, pp. 478-479. An 
address liefore tlie Anierioan Pomoiogical Society, Sept., 1891. Gives r6siim6 
of Avork done for piwontion of pear leat-liliglit and apple scab. Gives de- 
scription of tiYO-iiorse iiiaeliines for spraying nursery stock, and directions for 
treatment of nursery stock and apple trees for apple seal). (D. G. P.). Sco 
also Sclent. Am. Siix>ple., vol. 32, N. Y., Oct. 31, 1891, p. 13205. 

472. Gallo W xiY, B . T. Treatment of nursery stock for leaf bligM and powdery mildew. Cir- 

cular No. 10, Div. of Veg. Patli., IT. S. Dept, of Agric., 1891, pp. 8, figs. 3. Gives 
forinnke for preparation of fungicides used in treatment j Bordeaux mixture 
and ammoniacai solution, with instructions for their use and most approved 
appliances for their ax>plieation. (D. G. P.) 

473. Goethe, E. Wirkung des Kupferkalkes gegen phanzliclie und thierische Schadlinge, 

Bericht K. Lehranst. flir Ohst. und Weinbau, fiir d jahr 1889-^90, Wies- 
baden, 1891, pp. 29-30. Refers to a previous paper in the report for 1887-88. 
Experiments show that a solution of 2 kg. of copper sulphate and 3 kg. fresh 
burnt and 4 kg, fresh slacked lime to 100 1. water successfully coml)at 
and P. donZi-ittciwa, JErysiphe pannosa and Splmrella sen- 
tina, and these can he long held if the trees are sprayed with a solution of 
half the above strength hefore tlowering and full strength afterwards, 
FortJiesia ckrysorrhaca, L., and the Bomhijjc nenstna^ L., heoomo stiff and 
immovable after eating simayed leaves. They then pupate. Other insects 
are enumerated that can he successfully combated Avith the mixture. 
(W. T. S.) 

474. Geeen, ay. J. Treatment of raspberry anthracnose. Bull. Ohio Agric. Ex. Sta., 

2nd ser., vol. 4, No. 6, Columbus, Oct., 1891, iip. 119-121. Gives preliminary 
rei>oi’t on. treatment of raspberry anthracnose witli weak Bordeaux mixture 
(copper sulphate 4 Ihs., lime 4 lbs., water 50 gallons) ; thinks results are 
encouraging, though not to be considered conclusive before a second season. 
,, .(B..G.P.)' 

475. Halsted, B. D. Are fangicides abused? Garden and Forest, vol. 4 No. 178, Noav 

York, July 29, 1891, p. 359, A col. Points out the imaginary character of any 
danger from proper use of fungicides. Replies to Dr. Hoskins’s objection by 
statement that fungicides do not contain arsenic. (D. G. .F.) 

476. Halstead, B. D. The craubery scald. Garden and Forest, voL 4, No. 193, 

Nov. 4, 1891, p. 524. Remarks on the unusual abnudaiice of the scald in NeAV 
Jersey hogs, and iiieft'cctual use of ordinary fungieides in its preA^ention. 
Recommends covering the bogs Avith thick layer of sand. (D. G, F. ) 

477. Hickman, J. F. Treatment of seed to destroy smut germs. Bull, Ohio Agric. Ex. 

Sta., 2rid ser., vol. 4, No. 4, Columbus, Aug, 25, 1891, pp. 84-88. Gives results 
of treatment of AAdieat for stinking smut or bunt, using various strengtli of 
copper sulphate and hot water at varying temperature, after Jensen, Finds 
the best result obtained from use of hot-water treatment at temperature of 
132° to 136^^ F. and 140^ to 144^ F, In 5,000 heads from untreated portion, 
38 smutted heads were found, Avhile in 5,000 from portions treated with hot 
water as above none were found. Finds no injury to grains from treatment 
with copper sulphate 4 oz. per 12 gallons of water- (D. G. F. ) 

478. ' Hick,, Geo. M,. ^ Spraying grapes with eau. celeste. Cult, 'and 'Country Gent., vol, 

56, Albany, Jan. 29,1891, pp, 88-89,^ col. Notes snccessfiil use of eau celeste 
,in prevention of grape .diseases ■■ at . Middle 'Bass Island, ^ Lake Erie. Rlaccs 

■ ratio of yield of sprayed, to unsprayed as 2^ to 3 tons to^ 1 ' ton or less.. Reports 
20l}Tmres as being sprayed .with solution and gives account of an.aly sis made 

■ of grapes sprayed, she wing nhly tr^ce' o'f copper on^ clusters' sprayed 4 times. 

■(D.F.G.) : ' ■ 

479. "[Hunn, C. E.] Gooseberry mildew— how prevented. Bull. 'N.;'Yi: Agric'.; Ex^ Sta., 

newser., No, 36, Geneva, Sept., 1891, pp./BiS-Gie, Gives resnltS' of , /success- 
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ful treatments of powdery mildew with potassium sulphide, I oz. to a gal- 
lon of water. (D. G. F.) 

480. Jones, L. R. Black knot of plum and cherry. Fourth Ann. Rept, Vt., State Agric, 

Exper. Sta.., Burlington, 1890, p. 141. Recommends cutting out and hurniiig 
all knots as remedy; also advocates State legislation against disease. (I). 
G. F.) 

481. Jones, L. R. Potato blight and rot. Bull. Vermont State Ex. Sta., No. 24, Burling- 

ton, May, 1891, pp. 19-32,1 diagram. Records results of an experiment in the 
treatment of Fhjtophtliora infestans by use of Bordeaux mixture. Shows that 
a single application of the mixture, Aug. 18, after first appearance of the dis- 
ease, reduced the amount of rotten tubers tol5.3 per cent; two treatments^ 
Aug. 18 and Sept. 16 reduced the amount to 9.7 per cent, as opposed to 53 per 
cent in the untreated portion of the field. Gives cost of the mixture and 
description fox application . Records negative experiment of attempt to disin- 
fect tubers already affected. Concludes that tubers soaked in copper sulphate 
were more or less injured, as wmre also tubers soaked iu warm water or in a 
moist oven, while plants from tubers heated to 106'^~108‘^ F. iu dry oven for 6 
to 24 hours were on an average larger than plants from untreated tubers. 
Gives data showing that the dry rot api)eai*s more commonly at stem than 
at seed end of tuber. (D. G. F.) (See also 4th Rept. Vt. Agric. Ex. Sta., 
Burlington, 1890, pp. 131-136.) 

482. Kellerman, W. A. Com smut. Bull. Kansas State Agric. Ex. Sta., Bot. Dept., 

No. 23, Manhattan, Ang., 1891, pp. 101-104. Gives results of hothouse and 
field experiment to determine the possibility of artificially infecting young com 
plants with smut from sorghum ( TJstilago Beiliana) and also with corn smut 
( Crstila( 70 -s’ca-ma>/s),whichprovedentirely negative. Spraying experiments us- 
ing Bordeaux mixture, iron chloride, and potassium sulx>hide, did not prove ef- 
fective in the prevention of the smut, (D. G. F.) 

483. Kellbuiman, W. A. Second report on fungicides for stinking smut of wheat. Bull, 

Kansas State Coll. Agric. Ex. Sta., Bot. Dept., No. 21, Aug., 1891, pp. 47-72, pi. 
1, Records second series of experiments iu prevention of the stinking smut 
by the xxse of fungicides in treatment of seed wheat. Calls attention 
to discrepancy between Jensen's experiments and Kansas experiments, 
explaining it partially by discovery of inaccuray in thermometer used 
by the author, and thinks further the difference in estimation of smut 
may aid in the explanation. Discusses the extra increase in yield 
caused by the treatments and gives results from treatment of seed for 93 plats 
with 94 controls. Finds 18 of the treatments destroyed all the smut and 
gave a yield of grain greater than the average of the two adjacent untreated 
plats, 29 of the treatments decreased amount of smut to less than 1 per ctmt 
and gave yield larger than average of the two untreated plats, while 27 of the 
treatments injured the seed and 2 entirely killed it. Concludes with direc- 
tioUvS for use of the Jenson hot- water method, which consists in immersing 
seed wheat in water at 131^ F. ior 15 minutes. (D. G. F.) 

484. Kislleuman, W. A. Smutof oats in 1891 . Bull. Kansas State Agrie. Coll. Ex. Sta., 

Bot. Dejff* No. 22, August, 1891, pi). 73-81. Estimates the amount of smut 
in yieinity of Manhattan, Kaus., as varying from 3.2 to 7J)2 per cent, in 
1891. Gives results of series of ex|>ernnents to test efficacy of iiiimeralng 
seed in various strengths of solution of potassium sulphide for various 
p<‘riods of time as preventive of the smut. Also tost of use of flowers of 
sulphur. Shows great efficacy of potassium sulphide, recommending for- 
mula of 1 pound suli)hide in 20 gallons of water, seed to be immersed 24 
liours; or 2 pounds sulphide in 20,gallons water, seed to he immersed only 8 
to 12 hours. To determine more accurately the extra increase, he. the 
increase above that eq.^al to the amount destroyed hy the smut, five differ- 
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eiit treatments of hot water and one of potassium sulpliide. ropeatod 
in six (liffereiifc plats were made. TJie results show an average. «:>x,t'rai iiu^;reas(3 
of treated over uiitia^attal of at iea.st double the amouut o!‘ tliat destroyed 
l)y smut ill the uiitr<nit(ul plats. (D. ft. F.) 

i85. IvKr.LERMAN, 'W. A. Smuts of sorghum. .Bull Kansas Stains Agi.-ii*.. Coil. Fx. Sta.., 
Bot, Dept., Abn 23, Ang., 1,81)1; pp. 95-101, pi, 8. i).istiiiguisli,(?s two Hj')eci<‘.a 
of sorghum smut in Kansas: Grain smnt ( IMilaf/o mrijhl (lunk l) Ihsstu'iiii) 
and liead smut {miUuno RrUiand, .Knlin), giving distribidion in llnite«l 
States as lar as known. Re(‘ords series of experiments in gre<-ii bouse, prov- 
ing possibility of infection of sorghnm plants by iiifeetioii of S(‘(m 1 witli 
spores, and series of held experiments with fungicides, wliieli gave eoiitra- 
dictory results. (D. G. F.) 

486. IvELLERMAN, W. A. Spraying to prevent wheat rust. Bull. Kansas Btatn Agric. 

Ex. Bta., Bot. Dept., Ko. 22, Aug., 1891, pp. 90-93. Gives result id't^xperinient 
witli several varieties of wheat, Imrley, aiid oats to aseertain tlitvvalnc of 
sulpbiir, potassium sulphide, iron chloride, and the Bonieaaix mixture as 
fiiiigieides in prevention of the rust. Finds, altUoiigli tlui attack of the. rust 
was a violent one, none of the treatments prevented the disease percepti bly , 
Bordeaux mixture possibly excepted, as giving sliglitly benetieial resnli-s. 
(D. G. F.) 

487. KELLKiiinAX, W. A. Test of fungicides to, prevent, loose smut of wheat. Bulk 

Kansas State Agric, Coll. Ex. Sta., Bot. Dept., .No. 22, Ang., 1891, pp. 81-90. 
Reports amoimt of loose smut of wheat on college farm in 1891 as ranging 
from 0 per cent to 16 per cent. Gives entirely negative results of iiso of fol- 
lowing chemicals as fungicides in its prevention : Bordeaux .mixturis, ea,u 
celeste, potassium bichromate, copper nitrate, copper anlpliate,; copper 
chloride, mercuric chloride, Ward^s seed manure, and hot water; 109 plats 
in experimeiit. (D. G. P.) 

488f Kixgore, B, AV. Combination of arsenites with fungicides. Bull. North Carolina 
Agric. Ex. Sta., No. 77 b. Technical No. 2, Raleigh, July 1, 1891, pp, 8-11. Gives 
analyses showing amoimt of soliihlo arsenic (AsjOu) in arsenical mixtures 
having in solution copperas, copper sulphate, and iron chlorid<x Fimls the 
injury to the leaves is in direct proi>ortiou to the a.mouiit of sohilile arsenic 
present in the mixtures and that this amount is inereused by the inixiiigof 
the above substances with white arsenic, Paris green, or London jiiirple. 
Shows entire absence of soluble arsenic in mixtures of Ibiris green oi‘ lam- 
don purple with Bordeaux mixture and records no ill effects to leaves of fig, 
grape, mulberry, blackherry, peach, pear, and apple from the a|)pli ca tion of 
these mixtures. Proportion, 1 pound of arsenit(‘- to 100 gallons of mixture. 
Shows great power of ammonia, and sodium carbonate as solvents of arseii- 
ites aiKl warns against nsemf eau celeste wdtlidinscmtes. (D. G. F. }• 

;489„ Eisxey, L/P. The downy mildew' of the potato Mght. The Bordeaux mixture ae a 
■ preventive of the potato blight, experiments with, at this station. 3tl A, nil. R,n|>t. 
'IE. I.'Agric.Ex.Bta,, Part Improvidence, Jan., 1891, pp. 137-152 pi. 4, ,A.fter 
giviiig description of disease, copying Bcribner, records resultK <,d* field ex- 
periment in its treatment. The experiment was made in lield of 30 dif- 
fereiit varieties of potatoes, and careful estimates of number and ivoigbt of 
■ ■ ■' .'tubers from v.ines sprayed and not sprayed with Bordeaux mixture, formula 

, ,, b, show that late potatoes were inueh more ■benefited byspraying than 'W'.ere ' 
early varieties. Goncludes yield of merchantable tubers was increased 9«9 
per cent by spraying three times with Boi deanx mixture, due to inmamse in 
slice of tubers; that percentage of rotted tubers was 150 per cent greal.cr in un- 
treated than treated vines; that the yield of merchantable potaGw'.s was in- 
creased 34.5 per cent by five spray fugs ami the rot decreased, wlKuuau'recl ion 
for varieties is made, by 253 J per cent in number of altoc tod tubers. (.D. G. F. ) 
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4d#. '[? Masters^ M. T.] American Might and canker. Gard. Cliron.jSd. ser.^, voL 9, 
London^ p.llij ^ col. Gives a formnla for a remedy for this disease made 
lip of lime, snlpliur, soap, paraffin, boiled oil, and mix vomicau (M, B. W .) 
[f.MASTERS, M. T.] Apple scab. Gard, Chron., 3d ser,, vol. 9, May 30, 1891, p. 
677, i col. Note on treatment taken from Bulletin No. 10, Central Expt. Farm, 
Dept, of Agriculture, Ottawa, . Canada, (M. B. W. ) ‘i 

[? M'asters, M. T.] Bouillie bordelaise and Erench wines. Gard, Cliion.', 3d ser,, 
vol, 9, May 16, 1891, p. 621,1 col. Refers to report of British consul at Bor- 
deaux, relating to analyses recently made by the Agricricultnrai Society of 
Gironde of wines made from grapes treated with Bordeaux mixture, sbow- 
ingOdiem to be (iiiite innocuous. (D. G. F.) 

[ f Masters, M. T.] Carbonate of copper. Gard. Chron., 3d ser., vol. 9, May 30, 
189f, p. 677, 6 lines. Directions for making with copper sulphate and sodium 
carbonate. (M. B. W.) 

404® [? Masters, M. T.] Copper compounds for plant disease. Gard. Chron., 3d ser., 
vol. 10, Aug. 15, 1891, p. 196, ^ col. Notices their growing importance in 
hortievdture, and thepise of Bordeaux mixture to prevent Feromsjma SchacUU 
on the siigar beet. (M. B. AV.) 

405® [ Masters, hi. T.] Copper sulphate as a fungicide. Gard. Chron., 3d ser., vol. 

9, May 30, 1891 p. 678, | col. Quotes from Bnrrill, of tlie 111. Agric. Expt. Sta., 
that the copper compounds are efficient remedies for many plant diseases. 
(M.B.AV.) 

406® [f Masters, M. T.] Gooseberry mildew, how prevented. Gard. Chron., 3d ser., 
vol. 9, June 6, 1891, p. 708, i col. Notes the successful treatment of this disanso 
. at the Ne\^ York Agric. Expt. Sta., Geneva., with potassium sulphide. (M. 

..•B.AV,) 

407® [! Masters, M, T.] Lime as a preservative for potatoes and fruit. Gard. Chron,, 
3d ser., voL 10, Oct. 17, 1891, iJ. 460, i col. States that M. Montclair success- 
ililly preserved fruits and potatoes from decay by the use of lime. (M. B. AV.) 

4#8® [ f Masters, M. T.] Mildew, Gard. Chron., 3d ser., vol. 9, June 6, 1891, p. 708, 

J col. Review of circula.r by B. T. Galloway j states that 10,000,000 young 
fruit trees will be treated tins year. (M. B.AA^.) 

400® [! Masters, M. T.] Peach blister. Gard. Chron., 3d ser., voL 10, Oct. 24, 1891, 
p. 491, 4 lines. M. de la Bastie, president of the Pomologiear Society of 
France, is said to have prevented this by the use of sulphate of copper. (M. 
B.W.) ' ' ' •' 

500® [ '? Masters, M* T.] Potato disease and the Bordeaux mixture. Gard. Chron., 3d 
ser., vol. 10, Nov* 21, 1891, p. 617, ^ col. Note stating that the treatment by this ■ 
means was reported successful to the XJ. S. Dept. of Agricailture, (M. B, AY.) 

5#1® [f M, asters, M, T.] Potato experiments., Gard., Chron., '3d ser., vol. 10, Aug.; 1,. '' 
1891, p. 137, i 'col . , Note,s tbe'lact that the Royal Agric. Soc. is carrying' oii 'ex- , . 

' pori'inentB wi tli sulphate of copper to -prevent disease, of potatoes. ' (M. B. W.)',', 

502® [! Masters, M. T.] Sulphate of copper and potato disease. Gard. Chron., 3d ser., 
vol. 9, May. 2, 1891, p.'.5'61, i col,"' ■■ ,Says that,, there is no question of its "effi- . 
- cio'uey and notes 8UCcessM;Cxperiments',, at the , Conn. Agric. Expt, Sta., (M'. 


B.W.) 

500® [1 Masters, M. T.] The destruction of blight on plum trees. 

,', vol. "10, Nov. 21, 1891,m>' col. 'Givos,''foiTnula, fora mixture,' to spray on 
plum trees to destroy blight and insect pests generally. ’’ (M. B. AV.) 

504® [? Masters, M* T.] The potato disease. Gard. Chron., 3d ser., vol. 10, July 4, 
1891, p. 14, li cols. A -warning to potato-growers to bo ready to combat the 
disease on its first appearance. Recommends Bordeaux mixture and other 
fuogicidcs. (M. B. AV.) 

505. [t Masters, M. T.] The potato disease. Gard. Chron., 3d ser., vol. 10, July 11, 
1891, p. 47, i col. Recommends te treatment Taitis anti-blight, a dry pow- 
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Masters, M. T.] The potato -disease. Gard. Cliron., 3d ser., vol. 10,. Oct. 24, 

" 1891 p. 490, i col. States that tiihers of potatoes wlios(3 foliage liad been 
treated with copper were submitted to chemical analysis, and less than one» 
liiiiulredth grain of copper per pound was found, the stuue as in tlie untreated. 
,(M. B. W.) 

507. McCarthy, Geral,d. Plant diseases and how to combat them. Bull Nort.h Caro- 

lina Agric. Ex. Sta.; No. 70, Haleigh, Mar., 1891, pp. 20. Gives popiila,r 
l■evie\^” of Avhat fungi are, general ineaiis of ]>revention, sanitary, etc. Gives 
foriiuilai of fangicides, pointing to error in translating valne ol; hectoliter of 
the French into 22 gall. Englisli measure, instead of 26 1 gall. U, S. standard. 
Following luixtures described: Simple solution of copper sulphate, simple 
solution iron sulphate, Bordeaux mixture, niodilied can cdleste, Burgundy 
mixture modihed (co]). sulphate, 2^^ 11)S. ; sodium carlK>nate, lbs. ; hard soap, 
one-half Ih., Avater, 22 gallons), ammoniacal solution, NessIeFs powder (cop. 
sulpliate, 1 lb. ; air-slahed lime, 2 lbs. ; road dust or gypsum, 10 lbs. ; Avater, 1 
gallon). Discusses spraying machinery, protection afforded by Avooden 
covering to trellises, and the diseases of hlack rot {Lumladia Bidwdln)^ mildew 
{Ferono^jmra vUkola)y anthracnose {Sxthaeelomu ), Bhuik knot {Fl<m- 

riglUia morlwsa)^ peach rot (Moniim fructUjemi), apple seal) {Fuskladm^ den- 
drUkiini)^ pear-loaf hliglit {WuUmosjwrm^^ maimlatmn)^ p<?ar rire-hliglit, peach 
yelloAVs, potato hlight {Fhtftophiho^^^^^^ mfcslms), rust of cereals {Fuecima 
yrawtinisO, smut of small grains (Tllletia fadens and Ustilago segetmn), corn 

smut (Ustilago may dis) QTgot {(Favkeps ^gurpurea), (D. G-. F.) 

508. McCarthy, Gerald. Spraying, its value and danger. Cult, and Country Gent., 

vol. 56, No. 2000, Albany, June 11,- 1891, p. 477, 2 cols. Southern Planter, 52d 
year, Eiohmond, Aug., 1891, p. 430. Notice of paper on copper salts, a pos- 
sible source of danger” published in Agric. Science, vol. 5, June, 1891, pp. 
156-158, See No. 295, (D. G.F.) 

509. PAAiiMEL, L. H. Treatment of fungus diseases. Bull. loAva Agric. Ex. Sta., No. 13 

[Ames], Des Moines, May, 1891, pp. 31-51, hgs, 22. Suminarizes Avorktipon 
treatment of black rot of grapes and pear leaf-hlight; gives formuhe and 
cost of fungicides ; apj>aratua for their apjdi cation. Ifoports tlu3 failure of 
tAvo sj>rayuigs of Bordeaux mixture and one of ainniouiueal solution to x>re- 
Amiit the apple rust {Bmielia) and also the negative results from an experiment 
ill the treatment of plum rust. Beptoria rlbis and Cerempeym angulata more 
or less successfully treated Avith one 8j)rayiiig of Bordeaux and two of am- 
moiiiacal solution, Gives results of an experimeiit in ilie imc of Bordeaux 
mixture and ammoniacal solution in the tr(‘.atment of CyUnekoHpormm^ p'adi^ 
Earsten, (spot disease of cherry.) . Brief instruction a as to the treatment .of 
•- apple scab, straAvberry leaf-blight, ' Bjiot disease of the cherry and |>lum, jioar' 
leafMilight, spot disease of currants, and jiotato rot. (I). G, E.) 

510. Pearson, A. W., Copper salts and vegetatiou. Garden and Forest, vol., 4, . No. ■ 191, 

, New York, Oct. 21, 1891, pp. 498-500, 1-| cols. ShoAvs danger of excessive use of 
' , copper 'salts as. fonglcides,giving'resulta of treatment of Peachhiow potatoes'' 
contintiously Avith Bordeaux mixture. Finds in treatment of corn, with cop- 
: , per 'sulph'ate, .of potato- seed Avith Bordeaux, mixture, and SAveet- potatoes 'iii;' 
-y the' '.hotbed: that Itheir , germination was seriously- retarded'.-:' .Sweet potatoes 
planted in hotlieds foEowing seed previously treated Avith Bordeaux mi xture 
foiled to sprout. Thinks the surfoce-feediiig plants, weeds, etc., in treated 
Auneyards have been affected by the use of the copper fungicides. (D. G.F.) 

511. Periaai, Jonathan. Strawberry leaf-bEght fungus. Prairie Farmer, vol. 63, No. 

36, Chicago, September 5, 1891, p. 566, one-half coL, ffg. 1. Gives popular 
.extract^ from 'Bull. Ky.Agric.,Ex.SW , Bee No. 197. (D.G.F.) 

.'.'512. Peteraiann, M. Treatment of potato disease. Agriculture Science, vol. 5, No. 7, 
July,:'1891,pp'. 182-183. Eeviewedfrom Jour. d^Agrio. prat., vol. 55, Bruxelles, 
Jan., 1891, pp. 499-501, Shows effectiveness of Bordeaux mixture (50 kilos 
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of cryst. copper siilpliate, 25 kilos of limC; and 25 hectoliters of water) and 
mixture of iron siil]ihate and lime (50 kilos iron suiiihatej 25 kilos of limej 
25 heetoliters of water) in treating Fhjtoplithom infestans. I'he Bordeaux 
mixture gave the most satisfactory results, and the author feels waiTaiited 
ill recommending provisionally the use of the niixture immediately upon 
appearance of the disease. An analysis of soil and i>lant sprayed June 21, 
made Aug. 4, gave no signs of copper. (D. G. F.) 

513« Flowijigiit, C, B. Bordeaux mixture and the potato disease. Gard. Chrom, 3d 
ser., vol. 10, No. 256, Loudon, Nov. 21, 1891, pp. 609-610, 14 cols. Deserilies 
the experiment of Mr. R. Brown, of Donagmore, Tyrone, in which he disease 
was successfully treated. (M. B. W.) 

514« Plowkight, C. B. Messrs. Sutton & Sons* experiments with Bordeaux mixture. 
Gard. Cliron., 3d ser., No. 253, vol. 10, Oct. 23, 1891, p, 523, two-thirds col. 
States that these exiieriments in treatment of potato hligiit av ere unsuc- 
cessful aud Avere opposed to the rexiorts from all countries, and asks the 
question '^Avhy ?** (M. B. W.) 

515. Ploavright, C. B. The Bordeaux mixture; some experiments on the preparation and 

effects on vegetation of the Bordeaux mixture. Gard. Ghron., 3d ser., a'oI. 10, 
No. 255, Nov. 14, 1891, p. 593, 14 cols. Shows the necessity of having a good 
quality of fresh lime to decomjjose all the copj)er sulphate. (]\1. B. W.) 

516. I*0WELi., Geo. T. The scare about sprayed grapes. Cult, and Country Gent., 

vol. 56, No. 2020, Albany, Get. 15, 1891, p. 836, 1 col. Refers to hasty action 
of Ncav York City hoard of health in condemning' grapes sprayed Avitli the 
Bordeaux mixture. Thinks condemnation aauis not Avarr anted. (D. G. F.) 

517. ScovELE, M. A. AND PETER, A. M. Smut. First Ann. Rept. Ky. Agric. Ex. Sta., 

Frankfort, 1890, p. 126. Rei)orts imevention of smuthy treating wheat Avith 
copper sulphate, 10 pounds of suli)hate to 8 gallons oPAvater. Seed Avheat 
WGas immersed in solution and sj^read on hoards to dry. Treatment reported 
entirely successful. (D. G. F.) 

518. Scribner, F. L. Does it pay to combat plant diseases by spraying ? Orchard and Gar- 

den, vol. 13, Little SilAmr, N. J., Noa’-., 1891, p. 185, | col. Cites tAvo instances 
of successful use of Bordeaux mixture, one in Avhich 203 vines were sprayed 
8 times to preA’^ent rot, at a total cost of $6.51, saAung $32.40 worth of grapes ; 
and a second in Avhicli 8,450 vines were treated 7 times and the estimated 
profit shown by control vines were $1,800, (D. G, F.) 

[SoRAUER, Paul.] Sulphosteatite cuprique (Kupfervitriol-Speckstein), Zeitschr. 
fvir Pllanzenkrankhciten, Bd. 1, heft. 1, Stuttgart, 1891, p, 49-50. Notice of a 
circular of Jean Souh cur in Antwerp on the cupric sulphosteatite which ho 
introduced in 1890, said to stick very well. Gives account of methods of 
applying to grapes, tomatoes, and potatoes. (W. T. S. ) 

520. Stahl, J, M. Bordeaux mixture for pear leaf-blight. Cult, and Country Gent. 

Gist year, Albany, Bee. 31, 1891, p. 1054, If cols. Advocates use of Bordeaux 
mixture as cure for pear leaf-blight. Quotes from various letters giving 
good results in its use. Gwes method adopted. ( J. F. J.) 

521. SUMMBY, Elmer E. Shall we protect our apple crop 1 Cult, and Country Gent., 

61st year, No. 1998, Albany, May 14, 1891, pp. 396-397, 2 cols., figs^ 2. Be- 
scrihes methods of spraying orchards recommended by the Dox>artmeiit of 
Agi'icultnre and others to prevent the apple scab; figures pump and bam- 
boo lance. (B. G. F.) 

522. Van Slyke, L. L. FuBgicide analysis and valuation. Cult, and Country Gent., 61st 

year, No, 2006, Albany, July 9, 1891, p. 556, 2 cols. Gives analyses of commer- 
cial copper sulpliate, copper carbonate, and Poav ell’s ^^Copperdine.*’ Shows 
samples of copper sulphate from the Nichols Chemical Company, New York, 
contained 99.6 per cent of copper sulphate and samph^s from vaiious other 
sources contained from 98.6 to 98.1 per cent of sulphate, Finds in one 
sample sent from West Park, New York a considerable quantity of free 
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Biiiplinric acid. Finds samjdes'of copper carT^onate to contain from B2. 79 
percent to 88.1 per cent. Bhows Powell’s Gopperdine/’ botli dry and liquid, 
does not contain tlie amount of copper wliicli it purports to. Gives simple 
tests for purity of copper as complete' solution in water, nitric acid, aiid 
ammo Ilia. (D. G. F.) 

52^0 Vetch, Robert, & Sox. Potato disease. Gard, Chroii., 8d ser., voi 10, London, 
Sept. 17, 1891, p. Ul, t coi- Reports siiccesslal treatment by cox)per com- 
pounds. (M. B. W.) 

524. Washburn, L. Practical work with the codling moth and with a combined in- 

secticide and fungicide. Bull. No. 10, Oregon Agric. Ex. Sta., Portland, April, 
1891, pp. 11-13. Gives formula for combined treatment of fungi and insects. 
(a) 10 pounds whale oil soap dissolved in 20 gallons of water; (h) 1 pound 
concentrated lye, 2 pounds sulphur, and 1 gallon of water, heated until 
thoroiiglily iiiix€3d and dark brown. Add & to a and then heat for half an 
hour ; add 30 gallons of water, and use at a temperature of 120^ F. Gives 
varialde results obtained in experiments with above formula. No con- 
trol trees left untreated to show actual difference, hut author thinks the 
absence of scab on trees treated 5 times shows efficacy of solution as a 
fimglcidc. (D. G. P\) 

525. White, J. M. [Bemarks on spraying.] Rept. N. J. State Board Agrio., vol. 18, 

Trenton, 1891, pp. 102-104. Gives experience. in spraying for prevention of 
fungous diseases and for destroying insects. Advocates using fungicides 
and insecticides together. (J. F. J.) 

Willis, J. J. Preventioa of apple scab. Gard. Chroii., 3d ser., vol. 9, No. 214 
London Jan. 31, 1891, pp. 149-150, 1|- col. Review of article by E. S. Golf in 
7tli Ann. Rep. of the Agric. Ex^it. Sta. of the Univ. of Wisconsin. (M. B. W.) 

(See also Nos, 335, 341, 342, 347, 348, 349, 350, 353, 363, 365, 366, 367, 382, 385, 
395, 405, 406, 409, 410, 411, 414, 415, 416, 422, 423, 425, 426, 432, 433, 434, 436, 438, 
443, 449, '542, and 560.) ' 

B.— I'HySIOLOGYj BIOLOGT, AND GEOGRAPHICAL DISTRIBUTION. 

Be YER iNCK, W. Sur I’aliment photogene ©t Paliment plastique des bactdties lumineuso. 
Arch. Ndarlandaises, vol. 24, 4™*^ eto'*^® livr., Haarlem, 1891, pp. 369-442, fig. 1. 
An important physiological paper. The following topics are discussed: 

(1) A glance at the sx>ecies of phosxffiorescent bacteria known thus far ; 

(2) methods of research ; (3) special precautions ; (4) the general conditioiia 
of nutrition; (5) plastic equivalents among microbes with carbonisjod pep- 
tone ; (6) phenomena of extinction caused hy photogenic food ; (7) photogenic 
foods and plastic foods of PhotohacfeHim 2 )kos 2 }hore 8 e(m,H. Iinictive and anti- 
septic ' matters ; effect of different substances out he luminosity and growth 
P/L p/msp/iomce«»; (8)’ nutrition of Ph. indioitm and 1% liiminomim; (d) 
theory of theluinino ns function; (10) does the light of the bacteria possess 
any biologic significance f (11) applications to the study of enzymes. (E. 

' '/■F.B.:)" ’ . ■' 

, .52'8.''BouRWELerr, Em. ' Matidres sucr^es contenues dans ies Champignons, 5. Genres' Can- 
thareHns, Ad., Bnssnla, Ters,, etHygrophorus, Fr. Bull. Soc. MycoL, France, vol. 

: 7, .;No.l, Paris, 'Mar, 31, 1891,' pp. 50-52. 6. Ascomycetes. 'I5kl.,'No.'2, Jtme ''" 

30, 1891, pp. 121-123. Genre Agaiicus, Linnd (2® ser,). No. 3, Sei>t. 30, 1891, 

pp. 183-192. Notes the presence of mannite in Canthm^eUm f iihmformw (B ull. ) — • 
young ; CmitJi arell its eibarim^ Fr.— dried ; Rttsaalui 
I6^.s.??ducyuao.ra?if^re(8ehaeff.)--adffit, dried; RM^a2aadw«to, (P©rs.)--yonng; 
Ihmula ^i'npicans, (Bull.)— dried; Eygrojphorualiypotliejm^ Fr, — young, adult; 
liyyrophoniH eoHsm, (Bowmh .) — young; and the presence of trehalose in 
Hygrophorm hypofkym, Fr,— young. In. No., 2, jip. 183-192 notes prosenco 
of maiinitein Bitlyaria inqnhimn (Pers.) — ^yoimg; Pesiza ochraceaj Bond — 
adult; Peziza tenosa (Fers.) — adult; Aoetofbula vulgaris (Ft .) — young, adult^ 
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dried; Ifoj'cliella semUihera (DC.) — adult; JEJaphomAjecs granniutiw (Fr.)~^ 
adult; Xylaria iwhimorplm (Pers.) — dried. In No. 3, pp. 183-192 notes iiUMi- 
nite ill FsalUofa sylv kola, Yitt . — young; MnioJoma Hinnatum, Pr. — adult; OoP 
lyMa fusipes, Bull. — adult arid dry ; CollylnadryopltiliX, Bull. — adult; CUikHo/be 
soeialis, DC. — young; Tnolioloma terrewm, Scliaetf. — adult; Armillaria meJlea^ 
PL— young' and adult, Trelialosc was found in HijpJioJoma laclmjmxthiuulwM^ 
Pr. — young; FhoUota nmiahiUs, Scliaetf. — young and iSobeloma elahim, 
Batscli. — dry; FhoUota erehia, Fi \ — young; Pholiota togiilarls, BiiU 
^ CoUyMa fmijies, Bull. — young and adult; CollyMa dryopkUa, Bnl 1,— adult ; 
Clitooylo laceaia, Bmp . — ^yoiing; Clitocybe hifmuUhiUformis^ — ^jnmng; 

^^md^o7o?)lU nmalUj Sciiaeff. — young. (E. A. S.) 

Bourquelot, Em. Sur la presence de I'amidon dans nn champignon appartenant 
a la famine des Polyporees le Boletus pachypus, Fr. Bull. Soc. MycoL, France, 
vol. 7, No. 3, Paris, September 30, 1891, pp. 155-157. The presence of starch 
was shown hy its reaction with iodine, both in the fungus and when extracted ' 
by boiling water, and also by its reaction with diastase. The application 
of iodine to sections of the fungus shows that the starch ceases at the pores. ■ 
(E. A. S.) 

Botjuquelot, Em. Sur la presence & la disparition du trehalose dans PAgaric poivre 
Lactarius piperatus, Scop. Bull. Soc. MycoL, France, yoL 7, No. 1, Paris, March 
31, 1891, pp. 5-9, Shows the presence of trehalose and the absence of man- 
nlte in fresh, young specimens of Lactarim pqieraius, Scop. When the Agaric 
is either dried or kept in a fresh state for a fe\v hours the trehalose disappears 
and maiinite is found ill its place. When, howevei*, the fungus is subjected 
to the vapor of chloroform the trehalose is retained. (E. A. S.) 

I # Boiirquelot, Em. Sur la repartition des matieres sucr^es dans les differentes parties 
du Cepe comestihle (Boletus edulis Bull.) Comptes Eendus, vol. 113. Paris, 
Nov. 25, 1891, pp. 749-751. After some preliminary observations the author 
describes Ms method of analysis and states the grams per kilogram of 'sac- 
charine matters found in fresh tissue of the various parts as follows : 

Stipe. (24.5 )0.77 

Pileus Trehalose < 13.8 Glucose > 0.71 

Hymenium (tubes) (none. jnone. 

Identical results were obtained with BcZeiws aMraidmcaa, Bull. The analyses 
Justify the common ]iractice among lovers of Boleti of throwing away the 
tubes and explains the almost exclusivo location of dipterous larvae in the 
stipe. In the isolation of trehalose there is a double advantage in using 
only the stipes. (1) the crystallization is easier and the amount greater and 
(2) tlie fatty matter of the spores is avoided, (E. P. S.) 

CoBELLi, EugGtERO. ContrlhuzioneaUaMota micologica della Valle Lagarina. Ter- 
hand. der k.k. Zool. botan. gesoll. in Wien, Bd. 41, II, Quartal. Wien, July, 
1891, Abb. pp, 681-584. Gives a rdsmmS of the species of fungi reported from 
, Valle Lagarina in two previous lists,- viz: ' Ifunghi della Valle Lagarina 
Notizie preliminari, in Michelia, 1881, Patavia No, 7 ; and Elenco sistematico 

, .deglilmeno:'— , Disco — , Gastero — , Mixomyceti e .Tuberacei finora trovati,, 
nelia Valle Lagarina, in vii Publicazione fntta per cura del civico Aluseo di 
Eovereto. Eoverto, 1885. Now adds 53 species, comprising Hymenoinycetes, 
Discomycetes, and Myxomycetes. In the two first mentioned families spore 
measurements are given of some species. Gives a siinimary of the fimgi 
now known from Valle Lagarina as follows: Hymcnomycetes, 445; Disco- 
mycetes, 49; Gastromyeetes, 18; Tuheracei, 2; Myxomycetes, 12; total, 526. 
(W.T.S.) 

Cooke, M. C. Spore diffosiou in Bhalloidei. Grevillea, vol. 19, London, March, 
1891, i)p. 84-86. Discusses the dispersion of sx>ores of Phaloidei and Ooprini, 
esi>eoially after passing through the stomachs of insects. Shows that there 
is no evidence that passage through the insect is necessary for the germiiia- 
tion of the spore. (M. B. W.) 
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535® DELA.C.ROIX, G. Observations sur quelques especes peu comiiies. Bull. Soc. MycoL^ 
France, voi 7, No. 2. Paris, June 30, 1891, pp. 111-115. Notes tlie presence of 
parapliyses in pyenidiaof Dotkidzapopuleaf Sacc., FusiemGum De- 

la( 3 r., FmicooGitm comp/annliim, Dela., Fiisieoeeim pini (Pr.), Sacc., SlUhoKpora 
(I'ers.), Sacc. Concliules tlnit in a certain number of pyciiidia or 
spermog'onia the appearance 'of paraiphyses follows tlie eniissioii of spores, 
and this is perhaps the first step toward tlie development of the pyenidia 
into tlie aseosporous stage. Notes also the discovery of a new fruiting form 
of StepliamniG sirigoswMj (Wallr.) Sacc., and mentions finding the spevmo- 
goTiia of Uredo Mullen, Sciirodt, (E.A. S.) 

536® BNstvanffi, Dr. Gy. Adatok a gombak physiologiai anatoimajdhoz. (iStudos rela- 
tives a I’aiiatomie-pliysiologiqne des champignons) Termdszctrajzi Fiizetek, 
vol. 11. Budapest, 1891 (July 10, 1891), pp. 52-67 (Fr. synopsis, 96-106), pL 2, 
In higher plants four systems of tissue are distiiignislied— -meristeinatlc, pro- 
tective, nutrient, and reproductive. The paper sums up tlie results of an at- 
tempt to trace the four systems in the class of fungi. (E. F. S.) 

53d® Gm ALLARD, A. Les hyphopoclies mycriiemiQS des Moliola. Bull. Soc. MycoL France, 
vol. 7, No. 2. Paris, June 30, 1891, pp. 99-101. Describes the opposite ami 
alternate hyjihopodies, and gives the opposite the name of capitate, and tlio 
alternate of mucronate hyhopodies. Shows that the f irmer are undeveloped 
perithecia, and the latter mycelial branches arrested in their develoxnnent. 
(E. A. S.) 

54#* Girard, Alfred. Observations et experiences sur les champignons parasites de FAcri- 
dinm perigrinum. Comptes Rend., Soc. BioL, new ser., vol. 3, Paris, Juno 25, 
1891, pp, 4-93-496. Notes the fungus described in No. — as Polyrhizlum 
Uptopliyd^ also a similar fungus on ditterent parts of the same insect and 
having spores arranged as in Verticillmm. Suggests that this may he another 
form of the first species, but does not unite them, as tliere is insufficient evi- 
dence. Both are superficial fungi. Finds a white Penicillium, which is 
undetermined. The author also recounts an infection exiiierimont made by 
inserting some of the spores of the Isaria of the white worm into the larvm 
of the locust. Both the infected and the check larvie died, but the dead bodies 
of the former produced a growth of the fungus when kept in a moist place. 
Keeping the bodies moist is, however, necessary to the appearance of the 
fungus, indicating that there is little Iiope of utilizing this Isaria or any other 
parasite of the same group in combating the locusts of Algeria. There arc 
probably less chances of success with Froseii. ( A’, cahip- 

teni^ Bessey), as even the few instances of apparent success iioed fVirther 
' verification. (E. A. S.) 

541. Girard, Alfred. Sur un Isaria, parasite de ver blanc. Comptes Rend. Soc. Biol., 

new ser., vol. 3, Paris, April 17, 1891, pp. 236-238. In June, 1890, the author 
received from Ceauce (Orne) specimens of the white worm” infested by a 
parasite, which i>roved to be an Isaria of doubtful species. It had proved 
very destructive to the larvae, sjireading so rapidly and killing so many as 
'' to. decidedly improve' vegetation over, the. areas, where. the, fungus was pres'^ 
eut. Experiments showed that the spores rapidly communicated the disease 
to the white worm and to the larvae of Ibaebrio moliior both by moculation 
'and .spraying.' On .artificial ■'.media the,fungu8,, was, '.easily , cultivated, even,' 
conquering other fungi that invaded the cultures. The spores retained their 
germinating power from October until the following March, The culture 
experiments' were made on solid media, but oxperimeuts in growing the 
fungus on liquid media have been undertaken in the hope of fiicilitatiiig 
spreading the spores over areas infested with the grubs. (E. A. S.) 

542. Halsxed, B, I), Notes on Monilia fmetigena and spore germinatioxi. Bot. Gazette, 

vol. 16, No. 9, Sept., 1891, pp, 266, 267. Notice of jiap^er read before Bot. 
Sec. Am. AssO.Agric. Col, and Ex. Sta., Aug., 1891, giving account of failure of 
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spores of MoniUa to germinate iii ivater in presence of lirigiit metallic cop- 
per; also in one part ammoniacal solution of copper of usual strengtli (3 oz. 
to 22 gallons of water) to 99 parts of water. Suggests dilution of fungi- 
cides. ” (See No. 331.) (D. G. F.) 

545# LindkTj L. Les prodnites formes pendant la fermentation alcoolicjne ; lenr origine 
lenr influeneo snr la qnalite des boissons fermentees. Kev. gen , Sci. pure et appli 2 
aim., Paris, November 15, 1891, pp. 720-723. The author mentions the follo wing 
yeasts: S, cerevimvj (dUpsoideuSf minor Engle, Mam'ia-nus^ le- 

vnre de Eoiix, levure caseiiise. The following are destitute of eiidospores, 
hut capable of iiiduciug alcoholic fermentation: SacGharomyces exigums-- 
ToraZtt, levure ileiyxiGhuiXy Miicor cirelu cl hides. Various bacteria inducing 
the lactic, butyric, and viscous ferments are also found in the vats; also 
Mycoderma vlni^ Bacterium aceti, B. Bastoriammi, and finally sncli molds as 
Boirylis emera, PenicUkim glmiamif Eurotium, DenuiUum imllulans, Mueor 
racemosiiiSj and M. mucedo. The yeast is seldom pure. The stronger or more 
abundant organisms crowd out the weaker. Foreign organisms are likely to 
reassert themselves toward the close of the fermentation. These intruders 
may affect both the quantity and the quality of the jirodnct. The means of 
avoiding secondary products is discussed at some length, also the question 
whether this is desirable. (E. F. S.) 

544. Magnin, Ant. Obervations sur le parasitisme et la castration chez les anemones etles 

euphorbes. Bull. Scientif. France et Belgique, vol, 23, pt, 2, Paris, August 18, 
1891, pp. 412-435, pi. 1, fig. 1. Part I treats of the effect on Anemone nemorosa 
of Pmcinia fuscaj Rehl . ; Urocystis anemones^ Schroet. ; Peronospora pygnum 
■ Ung. ; and SyncJiytrimn anemones, (DC.). Wor. The teleutosporic stage of P. 
f usca causes the greatest changes, and always determines a complete castra- 
tion. Fart II treats of the action of the mcidiumof P. fusea on A,mmmGU* 
which causes a more or' less complete castration manifesting itself in 
(1) the complete abortion of all the flowers; (2) the abortion of tbe lateral 
flowers only; (3) the more or less marked atrophy of the terminal flower, first 
of the carpels, then of the stamens, and finally of the sepals and the pedicels 
with virescence and petaloidy, and the production of a sessile stammate 
flower, like that sometimes observed in certain lateral flowers of healthy 
plants. Part III treats of the effect of Promyces and other species on 
Euphorlna Gyg^arissias; of Uromyees scutellattis, IAy. on E> verrttcosa, md o£ 
EndopJiyllum euphorUmsylvaUea*, Wint., on E. aniygdaloides. In these cases 
also there is ordinarily a comx)lete castration. The paper contains a number 
of observations on changes in color and form* exclusive of those falling 
strictly under the title. The author reports a peculiar secretion and a strong 
melliflnons odor given off by the mcida and simrmogonia of 17. pm on 
cyparmias at certain hours of the day, especially on cloudy mornings. This 
is similar to the ordinary neetar of the floral organs and attracts insects in 
the same way. This odor is strong enough to be noticed at some distance 
and to lead to the discovery of the fungus. M. Lignier, of Caen, has also 
noticed '^ une odeur miell^e excessivement intense.” (E. F. B.) 

545. Mangin, Louis. Sur la disarticulation des conidies chez les Beronosporees. Bull. 

Soe. Bot. France, C. R. des Siahces, vol. 38, Paris, 1891, j)?* 176-184 and 
y, 232-236, pi. 1. , .See 'review p. 144, .'."(E. F. S.) ■■■■ ■ 

546. Mangin, L. Bevu© annuelle deBotaniquev Rev. gin. Sci. pure et apxili., 2 aim., 

Pains, April 30, 1891, pp. 255-266. Reviews Ell ving’s Studien uber die eiii- 
wirkung des Liohtes auf die Pilze,” Helsingfors, 1890. (E. F. S.) 

548. Norman, George. Parasitic fungi affecting the higher animals. Internat. Jour. 
Micros, and Nat. Sci., third ser. voL 1, London and New York, July, 1891, 
PX). 195-204, pi. 2. After preliminary observations and historical remarks 
the writer treats of Achorion prodncing the. disease called B'avm on mice, dogs, 
rabbits, cats, fowls, and man, with descriptions and figures of the fungus 
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and effect on its liost. TncJioj^iyh^^^^ is then .treated in the sa,nio wa,y. It 
produces tli,e disease called riugwonn in ina.ii and domestic aniimits and 
is oitGii ti'iiDsiiiitted Irom auiinals to man. Mierosjmron is treated Ijriiiiiy. 
It is rather a rare fungus occurring only in man, producing small hrown 
spots on tlie shin which do not seriously affe(?t tlie i>atieiit. (M. Ih W.) 

54fl« Obicrlin. Viticulture et nnSteorologie en 1890, Bull. Mens. Soc. Sci, 

Agric. et Arts, vol. 25, Strasburg, Feb., 1891, pp. 49-52. Fer(yuo,^pora ritlcola 
appeared in August, following violent rains. It ravaged all the vineyards 
of Upper Alsace and if some were spared in Lower Alsace, it was not so in 
Lorraine. This year “ this terrible parasite ’’ ai>peared for the first time on 
the berries. Another disease of the berries supposed to be Idach rot ap- 
peared, also a disease of the leaves called Eanschbraiid or Iniubbrand and 
'thou gilt to be distinct from the effects of the Feronospora. OUUum ^Yim rare 
in 1890, the two diseases requiring different atmospheric con ditions. This 
last statement wns denied in tlie discussion tbllowing the reading of the 
.paper. (E.F.S.) 

550. Ilvnan'iL, L. H. Bistribiition of some fungi, Bot. Gazette, vol. 16, No. 9, Sex)t. 15, 
1891., pp. 261-262. Short note on paqier read before Bot. Club of A. A. A. S., 
Aug., 1891, Discussed by L, H. Bailey. (D. G. F.) 

55 1« Patou ILLA III), N. Eemarques sur PorganisatioE de quelques Champignons exotiques 
Bull. Soc. Mycol. France, vol. 7, No. 1, Paris, Mar. 31, 1891, pp. 42-49, pi. 1. 
Gives notes on the structure and classiff cation of Mlehenem artocreas, Berk, and 
Curtis, EmericeUa mrieeoloTj Berk, and Br., Stereum triste^ Berk, and Curt., 
Hfpoarea rmpressa, Mont., Hypoerea viridans, Berk. Jind Cnrt., Ifypoorea 
mueiilcpformis, Berk, and Curt., CrinnJa paradox^ Berk and Cnrt. The first is 
.cdnsiclered as belonging to tbe Uredineie. is said to belong to 

the Aseomycetes instead of the Basidiomycetes, where it lias lieretoforo been 
classified, frisfe represents a sterile formAvliich appears to belong 

to the genus Nmiinularia. Hypoerea viridm8 Ims all the characters of the 
genus AMliersonm aml should be A. rijudfliuj (B. and C.) Pat. Crimila paradox 
is identical wn til Fries, var. queremm, Cooke. 

(E.A.S.) 

55 2* Plakction, Louis. Sur un cas d’empoisonnement par B Amanita citrina, Pers. Bull. 
Soc. Mycol., France, vol. 7, Paris, No. 1, Mar. 31, 1891, pp. 54-65, Adetufled 
account by a physician of the poisoning of an entire family from eating 
Amam ta eiMna, Gives symptoms, treatment, and a description of the 
fungus. Eeeomniends further study of the subject by xhysicianB, and 
that colored drawings, together Avith a desevription of the effects of the 
fungus, ]>e widely distributed ainong those Avho are unable to distinguisli 
the poisonous and edible musbrooins. (E. A.S.) 

'5'53« ;Smiph, J.'P. The potato fungus. Knowledge, vol,. 14,, London, July, 1891, pp, 
135-137, tigs. 4. Popular accoiint giving struednro and lif(i history,' (M'.Tk 'Wl)'. 
(See also Nos. 377, 388, 485, 592, 606, and 633.) 


F.— MOEPHOLOGT AND OLASSrPlOATION OP PUNGI. 

, A.— G'ENKll AL WOEKB. ■ 

Bucknall,;, Ce^ Index to Parts I-XIH of ‘'‘The Pnngi of the Bristol Bist^ 

■ Proe. Bristol Nat. Soc., iieAvser., vol. 6, pt. 3, pp. 425-475. Anindex by genera 
and specie^i to 1,431 species of fiingi noted in vols. ii-vi, new series, fol- 
lovrecl by an index to plates. (M. B. W.) 

;i55 CooKE, M. C. Australian Fungi. Grevillea, vol. 19, No. 91, London, Mar<.‘h, June, 
PP- 60-62, 89-92. Descriptions of the following new species of fungi; 
Tfabuiia phylloiliw, Ck.6. Sjylmfella nuhilom, JMn)ioUa JiUca, Wiil.; 
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MmhrophUa tracliycar^M, Phil. ; C. & M. ; G-heosporium 

peMiJ'emm, Cke. & Mass. ; Marsoma deformans^ ‘Ckc. &. Mass. ; JffmiGus (Zep- 
tonia} melanwrm, Cke. «&. Mass.; J. (PJioUola) di8ru2)tus, Cke. & Mass. ; J.. 
{FlmmiiHla) velluiieeps, Cke, & Mass. ; Boletus (siih-iornentosi) drunneus^ Cke. & 
Mass. ; Cke. Mass. ; JDidymosphwria BanJcsim, on Baulc- 

But; Jiicrot/ij/i'iitm amygdalinnm, Cke. & Mass., on Encaly]jius amygdalina ; Con,~ 
iojmium pterospermum, Cke. & Mass., on Lepulospermum ; Cereospora Eemied- 
yw, Cke. & Mass, on Kemiedyagyrosirata; C. epicocioides, Cke. & Mass., on ZJnca- 
lygHits; Siillmm coralUnum, Cke. & Mass.; Aposplimia lepfospermi^ on Xcj>7o^fj>a- 
mum; DoiMorella mnygdaU; /Sejytoria lepidospermi, Cke. & Mass., on Lepidospermdj 
Melophia^diyllaclioroidm, on Zeptospenmmi Imvig'atim; Lepiostromellg eucalypti, 
Cke. & Mass., on Eiiaalyptm; Gloeosporium nigHcans, Cke. & Mass., on Muca- 
lyi)tus ci/H, Cke. &. Mass., on brandies of lemon. ; G.epicladii, 

Cke, & Mass,, on Gladvmi iatraquetrum; Entyloma eugenianm, Olg. & 
Mass., on Eugenia.- (M. B. W.) 

556. Ellis, J. B., and Everhart, B. M, Kew species of fungi from various localities. Proc. 
Acad, of Nat. Sci. Phil., Part i, Phila., Jan. 13, 1891, pp. 76-93. Describes 
tlie following species as new: FhyllostiGta lycopodis, on Lycopus Canademh; 
Ph. 2)eMsUidis, on Peiasites gmlmaia ; Fh. mimitmima, on Acerglabrum; Sej)- 
toria pitelem, on Pfelea irifoliata; JS. mibiloBa, on Helemum autimmU; Phyllm- 
tkta stapthylw, on StapliyUa trifolia; Pliy, rkei, on PJieimi PJiaponticwm ; Phy- 
parhinsoniw, on ParJcmsonia aetileata; Pby. sopliorm, on Sopliora speciosa; 
Cormilaria ulmiGola, on Ulmm ; Spliceronema spJiwroj^soideum, on Fraximis ; 
ScMzothyrclla M2)poca8tani, on JEsoulus hi2)2)Oca8iamnii ; Z[a2)lo82)oreU(i seriata, 
on SamhuGiis ; Vermwiilaria veratrina, on Verairtmuiride ; Splmrojmstilmwola, 
on XJlm/m ; JDqdodia papillosa-j on Cornus; P. lmde^*w, on Ziniera Benzoin ; 
P. PearnessU, on lUhis ; Lejdostromella elastica, on Zieiis elasUca ; Bepto- 
rla gnmmigena, on hardened gum of cherry trees; B. dolkliosiwra, on Bolidago 
laiifoUa; B. carnea, on dead leaves of Car ex; B. ereeJitUis, on EreeliiUes 7«>ra- 
cifoUa; B. Canadensis, Ell. Dhyis, on SoUdago Ca^iadensis; B. alhicanB, on 
Baxifraga Pennsylvanica; Phleosgm'a reticulata, oii iMiliyrus gmlusiris ; Btago- 
7io82^ora 2)etadUdis, on Peiasites palmata ; St. cy2)erh Ell. &Tr<ioy, on Cy per us 
cylindricm ; Bt. trifolU, on JYifoUtim repens ; Csrijneum paspali, on Paspalum 
patyeaule ; Ell. & Dearness, on Carya alha ; Gl. eelUdu, 

on Celtis OGcidentaUs ; CU. Innatum, on Opunt la ; Gl. sao(di>arlmi/m^^ 
saeckarinum ; GL Canadense, on (jtucr cm alha; GL oiuiUsjioruM, on Prmms 
ftcroUna; Cylmdrosimiiim zizkv, on Zma oordata; Cy. PearnessU,^on^ Ckirpmm^ 
A merkana; Cy. Gicuim, on Ckuta maculata; Cy. epanotki,on CeanothuS'. tkyrsk ' 
Jkrm; ullarmma nlgrkmi^^ apimliif, on Balix lucida; MamnlarM 

CanadenHw, on Carex conoldea; IL stolonifera, on /Joruus; stolonifara;' . Zl. 
arrikdtlls, AM. 'Arnica cordifoUa; It repens, on Aralia '■race'moBa; M. dwmreky' 
oil Pmorea vUlosa; B. leth(ilis, on Acer i'ulmtm; PGrono82)ora ' wtpaiknUs, 
im ImjHBkns fidm; TUwa Clarkei, on Piehmna sirmnma, gTo\Ym^ Quercns 
iUcifolia; Mhinotriohum murkatmn, on decaying bark ; Zygodesmus tnhcraulosiis, 
on decaying ix)ots ; hb/maikpoma, on rotten maple ; Coniosporlumsitbgran- 
itlosim, on decorticated poplm yEusicladitm angelkm^^^ Angelica atropurp urea; 
Clasterispormm dothideoides, on Bhe2}lierdia argontea and Artemisia cmui: Cer- 
eosjmra halmiw, on Kahma latifoUa; C. paGEys2)ora, on Alisma plautago and 
Pellandra Virgiuka; C. cmspitosa, on Mmtaehys petrcea and Chloris BwartzUma; 
C. PavisH, on Atelilotm alba; C. liousioniae, on Houstonia ewnilea; C. gsmor- 
rhizw, on Osmorrhiza longistyUs; C. amidw, on Aenida cannabina; 0. negmidi- 
nis, on Is'cgimdo aceroides; C, senidonis, on Benecio aureus; C. vnfiiscam, on Phiis 
mumata; 0. coniaudrw, Ell. Bz DcarnesvS, on Comaudra umbellata; C. mika- 
nim, on Mikan ia scan dens ; 0. Malsiediij on Carya iomen tosa; O. medicag mis, on 
Medwago dentkulaia; C. lathyrlm, on Zathyrm laUfoUm; Ceroosporella pyrina, 



182 


on Pyms eoronarm; Fimdadhm effusum, r iir. carpinenni, on CUirpimis Amern 
cmuc; Clasierlsporkim cornif/eriiM, on Carpinus sp. 5 Demhpphmm, mn'ncativni^ on 
Frimus Vircjinmna; D.^mchysporum, on Fvniophnra; Septonema grisin-fidvmn-^ 
on Fopuliis Sporidcsminm taljadnimif on l\>puhis tremmloideH ; i/«~ 

erosporiuM podophylli^ on old Mmdlnmpodopliplli; IfeUent^porkiM diplosporimif 
on Smilax; Fasmdum voliiklla, on VUw hipkmatii; Mpidoehimri oUvammii, on 
Frax/iuus sp. j lilxospo7'kim socuiiMnif on FhytUnia accrkiuni, growing on A.e(-r 
ruPrum. (I). G, E.) 

557« Paulo w,W. G., and Seymour, A. B. A provisional host index of the fungi of the 
United States, Part HI. Cainliridge, June, 1891, pp. 135-219. Inclndes in Hub 
third and last part the hosts Endogcns, Cryptogamia, and aiviinals, togetlier 
with an addenda of 29 pages and an index of genera. See No. 120 and re vi tnv, 
in this Journal, (vol. 7) p. 135. (D. G. F.) 

55§. Grove, W.B., and Bagnall,J. E. The fungi of Warwickshire. (Coidj. Imin Vol. 
xin, p, 282.) Midlainl Naturalist, new ser., vol. 14, Birmingliani, Jan., Mar., 
Apr., May, June, Ang., Sept., Oct., 1891, pp. 20-24, 63-60, 93-95, 115--117, 
135-138, 190-192, 209-211, 236-238. A list with habitats and brief notes, inelnd- 
ing Agaricini, Polyporei, Hydnei, Thelephorei, Clavairyi, Treniellinei,Tri<3ho- 
gastres, and Nidiilariacei, (M. B. W.) 

Hauer, Br. Fraxz Ritter von. Jahreshericht fiir 1890. Anrualen des K . K. Natnr, 
Hofmusenms, Band 6, No.l, Wien, May, 1891, Not.iz, 1-87, Seotioiib. Botaiusclie 
Abtheiliing, pp. 23-27. Mentions the placing in the exhibition collection of 
very large specimens of Feziza aoronarla, Jacq,, PolyporiisfrotidosuSy and other 
fungi, lichens, etc. (W. T. S.) 

560. Kjellebman, W. A. Parasitic plants. Cult, and Country Gent., Gist year, No. 
2025, Albany, Nov., 1891, p. 936 , i col. Brief statement of what fungi are 
and how they attack cultivated plants. Mentions methods of combating 
; diseases. ,{J* F. J.):, 

Marquani), B, D. The cryptogamic flora of Kelvedon and its neighborhood, to- 
gether with a few coast species. Compiled from the herbarium and notes made 
by the late E. G. Yarenne, M. R. C. S. Essbx Naturalist, Chelmsford, April, 
1891, pp. 1-30. Contains a list of lichens (208 species) and of fungi (136 spe- 
cies) including Agaraciui, Uredineie, Peronosporoie, and Erysiiiheie; no hosts 
given for the parasitic forms. (M. B. W.) 

Masses, GeorGtE. New fungi from Madagascar. Jonrn. of Bot., vol. 29, No. 337, 
London, Jan., 1891, p. 1-2, pi. 1. Describes the following iie%v geniiB and 
species: Mycodendronn.gon., M^paradoxa, Ayarimm {CUtomjhif) pmh\je4p>ha^^^ 
Bulgaria triekopJioraf Cenmigmm congestimij (yf (M. B, W.) 

Passerini, G. Biagnosi di funghi nuovi, Kota Y. Atti Reale Accad, Lincei, 4tli 
:ser., voL7, fasc. 2, 2 Sem., coinmunicazioni pervenuta all ^Aocad, sino. al lO 
luglio 1891, Rome, pp. 43-51. Descriptions of following new species : Fro^ 
Umyees rmmmporiiSj onloiwes of AntlmfmieUa (iHimmfOn 

dty twigs of Qiiercus; iMeMadia Spmdik on dead of SparUum jun’- 

ceum; Wallrothiella pmillaj on rotten trunks ; Spdm'dla alha^ oil Imigimlx* 
ing leaves of Popttitts alha} Fpieymatia Modonm, on AfMhosjiora. Modonia on 
dead branches of Cmtama vesm; Melampsampva rosm, on decayed branches of 
Rose ; Xept&spJmria campkorata, on dry stems of Artenmia camphorata; X. /a- 
gineorf on dead twigs of Beech ; L.pimiGtiformU, on decayed stems of Ztm MayB;. 
L, vMgmm, on decaying sheaths of Fhragmites vulgaris; Melanomma leptospliw- 
on dry naked stems of PuUcaria viscosa; M, epiUmum, on old bark of 
Vlriins mmpestrk; Mm8mA%<XMicrosporayOndLOB>d. hmno\os of Finns sylmstris; 
Meimphmria spurm, on dry iimbelliferous steins, perhaps Damns Carota; M» 
olavulaia, on deodoj&d onlms of BGirpus JlolosekoBuus; PleosphwruUna gon, n» 
F . on dry branches of Bosa oanina; Zignmlla ligmtrvna^ on dry branches 

of Zigmfrum'' V'Ulgare, together with Ostropa cinerea; FlcospomverUnieola, on 

: 'dry stems of Oh decayed branches of XlwM 
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montmia; Lo})liu>stoma clavnlafum. on dry liranclies of Spariiwn jmieeum; 
■'Ocellaria piilkaruv, on dry stems of Pnlicaria inscosa; Phmta puli car he, on 
braiiclilets of Pulimria Tiseosa; PhyUostida advena, on langni.sliing lea’t'os of 
BliamnuH eoryiuboms; cult, in garden under name of Cruevrua Avellaua; Ph, 
ulmana, on loa.yes of Uhins campeutris; Ph. cinerea, on langnisliing leaves of 
PopuluH (ilha; Phoma eladopMlia, on. dead Imiiiclies of Elwaifniis rejlexa; PK. 
jyycuocephali, on dead steins of Cardum pycuocephalus; Ph. livhenis^ on sterile 
tliallus of some lielien, iierhaps Parmelia xiuVmudenia, on liranches of FmxU 
nm; MacTophoma eylindrica^ on dead brarjclilots of PuHcaria viscosa; Apo- 
spliwriii leplosplmrkyUles, on dead stems of PvUcaria inscosa; Cmiothyrkim tuber- 
culariWf on sporodooliia of a species of TuT>ercnlaria on liranclies of Ckily- 
cantlius prmcox; Bixdodia carpoyenitj on decaying pericarp of Msenlus Sip, 
X)OcaManum; i). rhodophila, on dry branclies of cultivated rose; I), miero- 
s2)orella, Siico,, var. cordkc, on dead branclilets of Cor dm My xa; 1). australis, 
on dead Itranclilcts of Celfds anstralis; 1). empdmplim'iokles, on oak bark ; 
Bohpodijytodia apeuUna, on dead brandies of JEsculus SppoeasianuM; Ascock- 
yta decipieuSjOu stems and brandies of A nthrhvmim majus; Sendersonia subcor- 
ticia, on detached and still hanging bark of Pirits mains; IL cumdula, on lan~ 
gnisliiug leaves of Populus alba; IHcliomera perslem, on cut off stump of peach ; 
Khahdospora jasmimi, on frozen branches of Jasmium officmalis; lib. lager- 
stroamim, on denuded dry branches of Lagerstrmmia Indiea; lih.muhlem bedciw, 
on branches of MiMembeohia complcxa; Pleocoeeim Soloschoen i, on dead stems 
of Scirp us Solo scboenus; Gloeosporhm cerei, on Cereiis triangularis; Pesialozsia 
{Pestalozziana, sub geu. iiov.) artemwics, on dry stenivS of Artemisia eanphoraia; 
Coniotbechwi on dry stems of Inula riseosa; Spicira ulicis, on dry 

branches of UUx Enroxxeus; Tuhercularia calyeanthi, on dead branches of Cal- 
yeantlms p)rmox; T. rbodopbyla [p\ol\, on dead hrauclies of cultivated rose ; Eu- 
sarkm robiniai, on fallen branch of liohinia x^^<^adfimekc F, celtkUs, on dead 
branches of CeUis australis; Chwiosiroma Solosohoeni, on decayed leaves of 
Sekpus Solosdhoeniis. (W. T. S.) 

564. Peck, Charles H. Animal report of the state botanist of the state of Ifew York. 
44th Eeport N. Y. State Mus. Nat. Hist., Albany, 1891, pp. 75, 1. 4, pi. 4. 
Contains descriptions of many new species of fungi both by himself and 
Mary E. Banning, The last are in a manascript volume of the Fungi of Mary- 
land, illustrated by colored plates. The genus Triclioloma of New York is 
monographed in the same manner as genera in previous reports. For notice 
see under head of lieviewvS, this Jour .VAL, (vol. 7) p. 147. (J. F. J.) 

565* SAecAROO, P. A. Sur les regies a snivro dans la description des espeoes v%etales et 
snrtont des cryptogames. Bull. Soc. Mycol., France, voL 7, Paris, June 
1891, pp. 73-75. Gives a dige.st of rules to he used in doBcrihiug fungi. 
They relate to modes of expression, language, eitatiou of authority, writing 
of measurement, expression of scientific names, standard of colors, and 
names for the fruit of differeiit groiips. (E. A. S. ) 

566. SoMiSRS, J. Hova Scotian fungi. Proc. and Trans. Nova Beotian Inst. Nat. Sci.,- 
voL 7, pt, 4, Halifax, 1890, issued 1891, lip. 464-466. Contains enumeration 
of fungi of Nova Scotia begun in vol. 7, jiart i, p. 18 of TransactioiiB. CHves 
16 species, none new. (D. G. F.) 

■ .See also No. 644. 

B. — CHyTRII)TACE.E. 

507* Fischer, Dr. Alfrep. Bbycomycetes. ; ■EabeuhQrst’'8 Kryptogaraen-Flora, Band 
I, Ahth.lV, Pi'lze: Taef. 45, 46,.47. Leipzig, T892 f 1891) ^ 

. ' See review this journal, (vol. 7) p.i35. (EvF. S)V ■ ■ 

See also Nos. 371, 423, 544; 
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568. HalsTei>; B. D. H'otes upon Peronosporeas for 1891. Bot. Gaz., vol, 16, No. 12, Doc* 
15, 1891, pp. 338-31-0. Gives notes on the lb 1 lowing' s|>ccies: 
infctitaus, Sehrospom {/yamlntcola^ Vlasnwpam viihold, IHasnwpara 
Ftasmopm'a geranii, Bremia laetimv, Peronmponi paraHlilea, Pmynospom Cubm- 
sis, Fermiosjnmi egi'usa, F. potentiUw, Ogufopus Ipom(v pimdurak^^^ [«»<’•]? ( 
didus, C, portidaew. Notes Ahjmtm maniimum. ns new host for F, parasUka; 
and Fotentllla gmndiflora as new host to the country ibr F.potentUhv. ( D. 

, a p.) 

:Massalongo, C. Sulf alterazione di colore dei fieri delP Amarantus retroflexus in- 
fetti dalle oospore di Cystopus Bliti, B’By. Nuovo Glorn. Bot. Itah, vol. 23, 
No, 1, Firenze, 8 geiiiiaio 1891, pp. 165-167. Kecords the tiiiding of or)s])or<‘s 
of Cgsfajms bUii D’By, in inflorescenses of Amara7ifus The flow- 

ers attacked assume a more ox* less pronounced red color and a, re tliUH ren- 
dered more conspicuous. The author suggests that the oiispdres formed in 
these reddish tlowers are perhaps distril)iited by auiinals, wliile thosts occur- 
ing as usual in leaves are distrL]>uted by the wind; suggests also tlia^t here 
is an analogy to hetcrocarpism in higher plants, except that tlie di (ibren<;(t 
between the oiispores is not a morphological one, hut simply one of ditferivut 
comportment in regard to the organs of the host plant attacked. (W. T. S.) 

§ 70 * Speoazziki, Carolus. Phycomycetose Argentinae. Eevista Argentina do Hist. 
Nat., vol. 1, Buenos Aires, Feb., 1891, pp. 28-88. Gives list of species of 
Phycomycctes, and describes new species as follows: Miieor wueedo viiv. a 
1>, M, platemis^ Cystopus platensis, on leaves of Bmduuiina Mrsukij Chlospora 
geiL, C. vastatrix, in bulbs of AlUtm eoepw; Ferouospora nm)Uan(.v, on hnivcts 
of Mcotkma longifloni. The si»ecies in the list, 37 in all, are accompanied by 
notes on hosts, measurements of spores, etc. (J. F. J.) 

(See also Nos. 371, 377, 545, and 567.) 

D. — ZYGOMYCETES. 

(See Nos. 543, 567 and 570. ) 

E,~basidiomycetes. 

.,5'71*' Allex, A. and Spiers,' W. British Agaricmi. Internat. Jour. Micros., and Nat. 
Sci., 3d ser., vol. 1, London and New York, Ang., 1891, p. 233, 7 lines. Notes 
that there are 1,4:00 species in the British Isles, 134 (alible and 30 |H)iBononH. 
(M.B.W.) 

'Cooke, M.Tk Additions to Daedalea. Grevillea, vol. 19, No. 92, London, .lums 
1891, pp. 92-93. Descriptions of five new species of Dwdalm. from Iba-h. 
Berk., Berk., D. Berk., 1). Jlahtdluw^f'lUA,, ./>, Anda- 

wifOciciVJI'erk., Berk. ■ \(M. B. W.) ' ^ 

^73. Cooke, M. C. Additions to Merulins. Grevillea, vol. 19, June, 1891, p. 108-109. 

, Describes, as: mw/MeruHus sordulusj B. & C.,' M. rimoms^ Berk, in ’ he.rb., if. 
pemoulosiis, and states that AT. pMens, Schwein. (not of Ihwkcdcy), is th(‘. 
same as M. coHmm \ and 4f. terrestrlSf B. «& Br. (iindescribed), is the sann^ as 
M\ hmssimfoUus, (M.B.W.) 

Cooke, M, C. A new suhgemis of Agarichs. Grovilloa,, vol. 19, June, 189.1, pp. 
104-105. Describes the new subgenuB Metraria founded on ai Hpec.i<‘.s from 
Australia, which is also described; Agarwus (Metraria) imif/niH, (J. &, m. 

^ 7 ^* Cooke, M.C. British Theiephorei. Grevillea, vol. 19, March, 1891, pp, 64-(>7, 
Synopsis of the genus Blemm with descriptions of the species, (M* B. W.) 
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COOKE/M. C® Favoliis and LascMa. Grevillea, voLlO, 92, London, June, 
1891, p. 105. Original description of tlie following species from lierL. Berke- 
ley, Favoliis siihgdaUnmua, Berk., LaseUa decAirreyis, Berk. & C,, X. flahellnla^ 
B. & C. ill lierk., X. hirida, Cesati, in Myct. Bon., Glwoi^iwrns corruf/atus, Berk. 
(M. B.W.) 

577® Cooke, M. G. Xipex addenda. Grevilea, vol. 19, No. 02, London, p. 109. De- 
scribes tlio following new siicoies: Ipex decurrenSj Berk, in herb., I. em 2 }at'm, 
Berk, in herb., X 7mde8tm, Berk., in herb., J. elatliratus, Berk, in herb., X 
decolorans, B. &. C. in herb. (M, B.W.) 

578® Cooke, M. C. laclmocladinm. Greyillea, vol. 19, No. 92, London, p. 93. Note 
on affinities. (M. B. W.) 

57d* Cooke, M. C. Some omitted diagnoses. Grevillca, vol. 19, No. 92, London, pp. 
103-104. Description of fungi omitted from Saccardo’s Sylloge: Agarieus 
{Innocylfe) holoxMeUus, Berk., in kerb., Tlidopliora griseoso^iata, Cke. Bav. 
Fun. Ainer.No.444. (M. B, W.) 

58#« Cooke, C. M. Species of Hydnei. Additimenta to Saccardo’s Sylloge. Grevillca, 
vol. 20, No. 93. Sept., 1891, pp.1-2. Describes the following new species: 
Mydnuimb pdroxydatiim, Berk., H. analogum, Berk, in herb., JS. colimrem, 
B. & C., iX scarioaim, B. & Br., H, Imhriodontiuni, Berk., R. Liriodmdrij B. 
& C.in herb., H. artocreas, B, &. C. in herb., JX Agresdi, Berk, in herb, with 
notes on JX. mforodon, Pers., XT. BerTceleyi, Curtis, XT. alUceps^ Berk. & Eav., 
II. herUcolum^ Ellis, JR. irediodontmmy Berk., and states that XT. luteo-vwens 
appears to be an lipex. Eight species of Eadulum are mentioned ; E. Emerid^ 
Berk, and E. Reilgherretms, Berk, in herb., are described. Five sxiecies of 
PhleUa are mentioned, of which P. spUorma, Berk. & Cnrt., and F. deghibe^u, 
Berk, and Curt,, are described. Odontia alhommiata, B. & C., is said to be 
Rydnmn mnnaharmnm, Schweiu., and 0. scopmella, Berk., not a Rydmim, as 
described in Saco. Syll. Kiieiffia tinctorj Berk, in herb., and K. siiMilu, Berk, 
in herb., are described as new, and XT. typlim, Berk, in herb., said to be 
CorUmm iypJm. (M. B. W.) 

58 It Cooke, M. C. Trametes and its allies. Grovillea, vol. 19, No, 92, June, 1891, 
pp, 98-103. Divides the genus as treated in Saccardo’s Sylloge into sections, 

' giving a list of the species in each j live species have been transferred to the 
genus Bderodepsis in a previous numher. The following are described for the 
. first time: DicMadi, Berk, in herb., T. Berk, and Eav. iii 

herb. T. Ikmfkellif Berk, in hevh.f T. adelpMcaj Rexagonia feew, Berk, in 
herb., Hook, var, B€>rk, in herb. (M. B. W.) 

582® Cooke, M.C, Two Australian fungi. Grevilloa, vol. 19, No, 91pMar. 1891, pp. 
81-83), Desorilies as n&w Agarious (AmanUn) strokUacem mid LaBioHphmrm 
larvaesporaf (Jim. and Mass. (M.B. W.) 

58S« Cooke, M, C. Two Japanese edible fungi. Grevillea, vol. 19, No. 91, Mar., 1891, 
pp. 62-64. Eepriuts an article by Mr. N. Tanaka in the Botanical Magazine 
of Japan, in which two new species of Laetarim are described, X. Ratsmlale 
,,(M. B.W.)’' ■ 

'■584. [Ckan'e, D. €.] diowing mushrooms in winter, " Kept.' N.' J. .State Board ' Agrio., 

'■ ■ vol. 18, Trenton, 1891, pp. 478-479.; BefersXo-experiments of a farmer; near,' 
Elizabeth, N. J., in raising mushrooms, describing the hotbed. No results 
mentioned. (J. F. J.) 

585« De Skynes, J. Conidies de PHydnum co^lioides, Scop. Bull. Soc. Mycol. France, 
vol. 7, Paris, June 30, 1891, pp. 76-^0, hgs. 8. Describes conidla of Rydmm 
comlloideB, Scop,, and compares tlieih with the normal tetrasporos, and with 
conidia. of Jhjdmmi erinacmsy BnlL, and Poh/pon<a JmnniSj Bull. The conidia 
are ondocolhilar and of two kinds. (E. A. S.) 

586. Florida. Aoriculturist. TTnderground oranges: Fla, Agricniturist, vol. 18, No. 
47, Do Land, Dee. 2, 1891, i). 651. Notes determination of peculiar under- 
ground bulbs |:6acmbling orangey as FhaMus mpudtms, (D, G* F.) 
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587. Gobfe»% J. Coatributions a la flora niycologique des environs de Maiicy. Cata- 
logue mdtliodique des Ciiainpiguous Basidi^s recoltes eii 1889-^90. Bull. Soe. 
My col. France^ vol. 7,. PaiiSj June 30, 1891^ pp. 124-136, A catalogue of 160 

Hymenomycctes. (E. A. S.) 

58 §• Hennings P. Hot© micologiche. Malpigliia, aiiuo V. luso. 1-2, Genova, 1891, 
pp. 89, Part I consists of following corrections of some errors r(\gardiiig 
some Polyjmrew collected by Balausa in 1884 m Paraguay, and for the most part 
described as new by Spegazzini. llexagona Frieskina, Speg., F. guar. Pug. 

I. p.. Qo = Poly 2 mmstmiJ)onatii 8 j Fr., TlielopJiora ( Gratevdlm ) sjamoides, Si)cg., 

1. c.,p. 69^Pohj])orus W'tirmingiif Berk., Polyporussul) tropicalUj Speg., = P. 
gilvus, Fr., P. suligilvus P, gilviiSj Pr., P. LandiU Fr., = P. ocoidentaXis, 

Kalcb,, P. JXmmmondii, Kiotzscb fovmn setnJosa Speg., =P. versalUis, Berk. 

In part II, of the paper the following new species and varieties are described : 
^cidiwm Ascliersoniammi, on leaves of JCwadjauiijdu sic wlw froin Malta,* Uromip 
ees S<di we in fur thii/ on hianches of Aeacia Wirenhergkmm from Arabia Felix; 
Sehroeieria Omi, (I)C.) Be T., var. AraMca, on petioles and branebesof C'mus 
qiiadrajigularis from ArnMoi Felix. (W. T. S.) 

589® Masses, Geohge. Hew or imperfectly known Gastromycetes. GrevllleajVol. 19, No. 
92, London, June, 1891, pj). 94-98. Describes the following new species and 
new' genera. ATutiaitsyraxiaws, Berk, in herb. /a, simile, TulosUmia 

WrigJitU, Berk, in herb. T. alhim, Hydnanghm Tasnianiciim, Kalcbbr. in herb. 
SeGOtiiim leuocephalnm, S. Giinnif Berk, in herb. Gyrophragmiimi Texenue (B. *& 
C.), Mass., Calostoma wrugUiosa, ProtogJossumj nov. gen., P. luteum^Gymnoglos- 
snuij nov. gen. G. stqntatum. (M. B. W.) 

[fMASTEKS,M. T.] Muslirooms. Gard. Cbron., 3d ser., vol. 10, London, September 
26, 1891, p. 368, one-baif col. Describes a method of culture. (M. B. W.) 

5111 • OLIVH5E, Ernest. Lesronds de sorciers. Rev. scientif., Bourbonnais, 4« aim., 
Moulins, August 15, 1891, p. 170. Describes the appearance of sorcerers 
rings in meadow's in June. These often persist several years, 'and inorease 
in size to the vexation of the farmer. The grass in the interior of the ring 
is yellow', but that on the exterior, over a breadth of 20-30 centimeters, is 
alw'ays remarkably green and vigorous. These rings are due to Agariem 
eampeetrw, etc. (E. F. S.) 

Patouillard, N. Polyporus bambusinus, noveau polypor© conidifor©. Bull. 8oc. 
Mycol. France, vol. 7, Paris, June 30, 1891, |)p. 101-103. Deserihes the new 
species, PolyjmruslmmhimmtsiuideT three forms dimidiate, nodulose, and r<> 
supinate. The first and third have a conidial fructification, and neither 
normal basidia nor cystidia can be found in the resupinate form. (E, A. 8.) 

51I3. Rollanb, Leon. Essai d’un calendrier des Champignons comestibles des environs d® 
Paris. Bui. Soc. Mycol. France, voL 7, Paris, 'March 31, 189.1, pp. 10-14, ■ph2., ' ' 
Describes external appearance, and gives habitat iind date of PmUIoua 
Uivolutus y {Bnt&Gh)yi\f Zejnota proc€m,Scoiy. LaataHus voUniuSfFT. 
dehemsas, (L.) Fr. Lackcrius ra/as, (Scop.) Fr. (E. A. 8.) 

'594* ItOLEAND, LkoN. Excursions mycologiques dans les Pyreiides et les Alpes-Maritimes, 
BiilL Soc..Mycol.France,vol.7, Paris, June 30, 1891, pp. 84-97. Gives lists of 
fungi collected at Cauterets and in the province of Var on the shores of the 
gulf Juan. The following new species are described: Omplmlina biJmla» 
Cuel., var. dirieohr; Ikiclioloma mjmnaeeimf vai, lavedanaG BUtrydiiim car- 
€stmfde']^o% Ce7‘atostomaphoBnieis. (E. A. S.) 

595*' Rolland, LfiON. ' ITne visite an Mnsde Barla.. Bull. Soo. Mycol. France, vol, 7, 
Paris, March 31, 1891, pp. 66-72. Describes M, Barla’s collection of jdaster 
casts of fieshy fungi at Nice, anil gives a catalogue of a largo numhor oi' 
the species modeled. In a footnote are given detailed diiecd/ions f()iMua,k ' 
. the modals, ':(E.' A, S.)' " . ■ 

596« ' Smith, J . P, The mnsliroom. Knowledge, vol. 14, 73, ' London, No vein her 2, 189 1, 
figs. ',6. A, popular account of Agar ions campmtrkj w'itli doscriptioxii of 
^ 'atomy and lifC' history, (M. B. W.) 
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SpeGGAZINi, Carolo. Fimgi guaranitici nonniilli novl v. critici. Eevista Argentina 
Hist. Nat., vol. 1, Buenos Aires, April, 1891; |)p. 101-111, June, 1891, pp. 
168-177. Notes on Hyinenomycetes describing the following new species; 
Marasmius halansw. Porta suMrgenteaf Favoliiselegantissimus, F. dwdaleoides^ F. 
Harioii) Pterula liumilis. The species, 31 in all, are accompanied by notes and 
diagnostic characters. Part 2 mentions various species of Hynienoinycetes, 
Grastroinyoetes, Myxomycetes and Hyiierdermeae. The following are de- 
scribed as new species: Lanojnla guaranitica, Uslilago jimcicola m ovaries 
of Junciis Clumiissoni, Entyloma nectrioides on leaves of a species of Leguminosm^ 
Pmolnia chloridis on leaves of Chloriis sp., P.mmcrocepliala on leaves oiCon- 
volvulaGeoB, Uromyces ? cypermus on leaves of CyperacecBy U. cemginosiis on 
leaves of (?), Uredo cavnosa on Ioshvob of OnMdacew, Notes are 
given on other species. (J. F. J.) 

598. Taylor, Thomas. Mashrooms of the United States. U. S. Dept. Agric., Ee^jt. for 
1890, pj). 366-373, pi. 5. Gives colored figures of eight edible and twelve poison- 
ous mushrooms. Gives directions for the culture of various species, wnth 
figures of houses and beds for their cultivation. Also various recipes ibr 
their xu'eparation for the table. Issued as a reprint with the title 
Products; eight edible and twelve poisonous mushrooms of the United 
States, with directions for the culture and culinary prejiaration of the edible 
species.^^ pp. 16, pis. 5. (D. G. F.) 

ZOPF, W. Ueher die Flora nnd die Vegetation Spitzhergens— 3 Thallophyten. Natiir- 
wissons. Wochenschr., vol. 6, Berlin, Dec. 13, 1891, p. 508. Notes the occur- 
rence of Aycoperdoa/ur/umceicm, Schaeff. (J. F. J.) 

. (See also Nos. 334, 336, 337, 445, 528, 529, 530, 531, 562, 614, and 637.) 

F.— URKDINE.E. • 

600. Arthur, J. C. Notes onUredinese. Bot. Gazette, vol. 16, No. 8, Aug. 15, 1891, pp. 

225-227. Discusses synonomy of Pitecinia sUpw, considering the publication 
of the species in 1884 by the author as x>riorto collection by Hora of the 
identical species named by Opiz in 1852. Prefers Pmeinia stipm (Oj)iz) 
Arthur, as correct writing of the name. Draws attention to the name Piec- 
cinia ornataj Harkness, as being preoccupied, and suggests the name P. • 
medusmoides, [It may be remarked, however, that Harkness’s species, P. ornata 
was previously described by Winter as P. apjjendumlata on Bignoniaceous 
Xfiant from Mexico. See Saoc. Sylloge, vol. 7, part 2, p. 727, No. 2552.] 
Points out an error in the measurement of the teleiitospores of Urowycea 
perigyriius, Halsted, making their true dimensions 12-18 x 24-30u. Mentions 
work of Dietcl in Hedwdgia, vol. 28 (1889); x>* 22, demonstrating ZJromycea 
cancis, Peck, to be the iiredo of Piicomia oarims-Htrwt^ Eeports the 

disco very of the nredospores of Uromyces perigynvm and teleutosi>ores of 
CoUoHporium mhurni* Describes Pticcima cyperi n. sp. on Oyperim SokweinUzHj 
mid C, strigosm; Uromyces gentian<B n, sp* on GenUana g;uinguefolm 
dentalis, (D. G. F.) 

601. Aticinson, Geo. F. A new Bavenelia from Alabama. Bot. Gazette, vol. 16, No. 11, 

Nov., 1891, pp. 313-314. Describes As mw Eaimtelia cassieecoUj upon stems, 
leaves and pods of Cassia nictiiam. Considered 8x>ecifically distinefc fromM. 
siiciica, Berk. & Br.,No.554, Myc.Univ., P. Berk. Curt., 

No. 1251, Myc. Univ., and P. texanm, Ell. &. Galw. (D. G. F.) 

Cockerell, T. D. A. Additions to the fauna and flora of Jamaica, Jour. Insti. Ja- 
maica, vol, 1, Kingston, Nov., 1891, p. 32. Uredo Vialm^ Lagerheim, on vino 
leaves, is reported from near Rockport. (E. F. S.) 

GRAZiAKAyA. Deux champignons parasites des feuUles de coca. Bull.Soo, My col. 
Eraiice, vol. 7? Paris,’ Sept. 30^ 1891^ pp. 152-153, pL 1, Describes Uredo cryiliro- 
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xijlmm on Mryikroxijlon coca from Peru and Bolivia, and FhyllosUcta eryihro- 
xylmvis on tlae same Iiost from Bolivia. (E. A. S.) 

(See also, Kos. 401, 402, 418, 445, 544, 588, and 597.) 

G.— USTILAGINE:^. 

(See Kos. 402, 558 and 597.) 


H. — AS'COM YCETES. 
I, — GymnoaBci, 


(See Ho. 432, 445.) 

II. — Ferisporiacece. 

. Ch ATI N, A, Contribution a I’Mstoire botanique de la truffe, Kamme de Damas, (Terferia 
Glaveryi). Comptes Reiidiis, vol. 113, Paris, Sept. 14, 1891, pp. 381-384. Tlio 
author had previously described a var. arabica of P. houdieri, and now finds a 
new species which is widely distributed. It is a remarkable species and 
represents the type of the section characterized by reticulate and noivverni- 
cose spores. The weight of the tubers averages 50 to 130 grams. (B. F. S.) 
Chatin, a. Contribution a FMstoire botanique de la truffe (Quatrieme note) — Karnes de 
Bagdad (Tertozia Hafizi et Terfezia Metaxasi) et de Smyme (Terfezia leonis). Comp- 
tes Rendus, vol. 113, Paris, Oct. 26, 1891, pp. 530-534. As in case of the Terfaz 
of Algeria, the kam6 of Smyrna is eaten mixed with meat and eggs and clicked 
in butter or oil. A study of the immature spores of this species shows that 
T, houdieri is distinct, and not an immature form of T. leonis, as Tulasne con- 
jectured. The latter occurs also in Sicily, near Naples, and in Spain, (E» 

606 . Chatin, A. Contribution^ Phistoire naturelle de la truffe— Parallele entre lesTerfazon 

Kamds (Terfezia Tirmania) d’Afrique et d’Asie et les truffes d^Burope. Comptes Ren- 
dusj voh 113, Paris, Nov. 2, 1891, pp. 582-586. Bisensses geographical (list ’ 
biition, climate, soil, host ifiants, time of maturity, depth ill the soil, mode 
gathering, culture, color, odor, taste, periderm, flesh or gelba, 
si>ores, and chemical composition of truifies and terfiizias. The latter are 
essentially African and Asiatic, fungi of hot climates, and are only represeii ted 
in Southern Europe. Both prefer soils rich in lime and oxide of iron. Trn fi 
lies grow at depths of -10-15 cm., but sometimes 40-50 cm. They rarely ap- 
proach so near the surface as to lift the earth, but this is comioon in case of 
Terfazias, which are even found, growing partly out of the soil or under 
, leaves. Triifflesaregenerally parasitic entrees j Terfiizias, on under shrubs, 
such.as Gy8tinea3, or apparently even on annuals like' Helianthiis., Ti'srfazlas 
cover, immense districts. ' -They are gathered and dried by, the Arab popula- 
tion, to whom they hold the same place as the potato to the Irish peasant. 

, They, oontain. less nitrogen and. phosph-orus.Thaxi truffles, hut are su|>erior in 
this respect to potatoes. The yearly value of the Perigord trufibi (Tnher 
wch(ao8po?aew) exceeds 20,000,000 francs. (E. F. S.) 

607. Chatin, A. Contribution a BMstoire botanique de la truffe (Karnes de Bagdad) . Rev. 
des Scl. Nat. et Appli., ,vol. 38, Paris, Nov. 20,189,1, pp. 582-584. , Brief account 

. , ' ' ' , , of two' truffles received in 1891 froinNI. .Metaxas, of Bagdad, ami referred to 
the' genus,' Ter/ma. One is described-- as. sp., and the other is 

, T.MiisxmifrUFBp. The author- believeslMs genus will be tbund to bo rep- 
' resented ■ by as .many species in '.'the desert regions.' of, Asia and Africa as is 
, Ttfkr in the more temperate-countries' of Europe. (E.F.S.) ■ 

60§* ' GAiLi.Ani>, A. , Observations' d'uii' retour'-'al’etat v%6tatif des Peritbeoes dans le genre 
■ , Meliola. .Bull. .Soc. 'Mycol. Prane'e, v.ol.-T, Paris,' Sept., '30,, 1891, pp, 151-152. 

, Notes, ,riie fact' that certain peritheoia remain paler .and smaller than, o ihera. 
These are sterile and their cellS'grpw out into long mycelial filaments. (E, 

' A.S.) V ■' '■ ," ■' 
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Kkowl'ESj H. G. TmfSes. Kep'ts. from consuls of U. S., No. 132, Sept.^ 1891, pp, 
158"160. Considers truffles due to sting of insect. Notes metliod of liunt- 
ing for them by pigs in France and describes training of dogs for the same 
purpose. Gives value of 452,361 pounds exported from, France in 1889 at 
$476,147. Explains method of canning. (J. F. J.) 

Cl#* [ 1 Masters, M. T.] A Syrian Truffle. Gard. Chron., 3d ser., vol. 10, London, Nov. 
21, 1891, p. 617, J- col. Notes that M. A. Chatin has described a peculiar; 
truffle in Comptes Kendns. (See No. 604.) (M. B. W.) 

(See also No. 445 and 637.) 

III. — Splumiacece. 

611. Atkinson, Geo. F. On the structure and dimorphism of Hypocrea tuhenformis. 

Bot. Gazette, vol. 16, Oct., 1891, iip. 281-284, pi. 1. Describes the ascigeroiis, 
sphacelial, and stromatous forms of the fungus, placing it in the genus Hypo- 
crelta of Saccardo. Considers the species distinct from Dussiella of Patonillard, 
and sbows the near relation existing between the genera EpicMoe and Hypo- 
crella. Points to separation of the genera on ground of inclosure or non- 
inclosure of culm of host by the stroma of the fungus as a trifling one, and 
cites case of JHypocrellaf which surrounds opening buds of Andropogon "Fir- 
gin hus as torn asunder by opening of the buds. Paper read before Bot. Club 
of Am. Asso. Adv. Sci., Aug., 1891. (D. G. F.) See notice in IMd., Sept. 1891, 
p. 256. 

612. Atkinson, Geo. F. Sphaerella gossypina, n. sp., the perfect stage of Cercospora gossy- 

pina, Cooke. Bull. Torrey Bot. Club, vol. 18, Oct., 1891, pp. 300-301, pi. 1. 
Gives paper read before the Bot. Club of the Am. Asso. for Advancement of 
Science, Washington, Ang., 1891, describing Spluendla gossypina^ n. sp., found 
very abundant uiion leaves of Gossypium licrhaceum attacked by Cercmpwra 
gomjpina. Considers the SpluereUa a perfect stage of the Cercospora, (D. Cl. F.) 
See title in Bot, Gaz., vol. 16, Sept. 15, 1891, p.261. 

613. Cooke, M, G. Cordyceps Hawkesii, Gray. Grevillea, vol. 19, London, Mar., 1891, 

pp. 76-78. Discusses the characters of the species as compared with other 
Australasian CordycepSj and reprints the orignal description. (M, B. W.) 

614. Cooke, M. C. Memorabilia. Grevillea, vol. 19, London, Mar., 1891, pp. 80-81. 

Notes that Fahmia par mulaHa^ Berk,, specimens so-called in Roumegueres^s 
Fungi Gallici, No. 4338, is not that species, but probably FaUaria ruhiemay 
Fr. ; EpioMoe hypoxylon^ Peck, is identical with Efypocrella atramsntmay 
&. C. J Agarieiis (Galera) mncidolens, Berk., belongs to odd. (M. B, W.) 

6 ItS. Cooke, C.' New British fungi.' Grexdllea," vol. 19, No. 91, London, Mar., 1891,,' 
p. 86, Describes i/ypoemt {Bromella) Uptogicola, Cke. & Mass., onXepfoyoHlwm 
growing upon Rolnnia; Stnartdia Curlylei Cke. Mass., Mollisla daciyUghmia^ 
oiiDaetyUsglomerataF^'^^J^^f^foellasW^ 

616. Delagroix, G. Bspeces nouvelles de champignons infdrieurs. Bull. Soc. MycoL 

France, vol. 7, Paris, June 30, 1891, pp. 104-111, pi. 2. Describes PtourrigJtfm 
Kafstemj, HerpotricMa ceralmmf trimcatumf C.MromMieumf 'Net- 

trwlla map (Ms J Zigmdla cu^mwota, ^ HiAy Cdiadi^melkidonyisela^^^ 

tortiUs^ Mmrophomei carp'incola^ Co^^^ faginim, PeutenMum VuclauxJ, Moro-^ 
nopsU (nov. gen) inquinans, BUrigmaiocystis ochraeea, TMcfyospoyi urn secaMn aniy 
F'usafnum (Brugmosmij Fusicocetm popuUnmij F, complanatum, (E. A. S.) 

617. MacMilean, Conway. Notes on fungi aifecting leaves of Sarracenia purpurea in. 

Minnesota, Bull. Torrey Bot. Club, vol. 18, July, 1891, pp). 214-215. Gives 
notes on BpheereUa sarraemm (Bchw.) Sacc,, LeptosplKcrm seapophiJa (Peck),. 
Sacc,, Fosisa abrata and Festalozzia aqnaticaj E, & E. Describes as now 
species Helminthosp&rmmmrracmmand BraehyBjm'Uim sarraemm, (D. G. F.)' 
618* PitrijAEUX ET D15LAOBOIX. Complement a I’dtude de la maladie du eoeur do la bet- 
terave. Bull. Soc. MycoL, France, voL 7, Paris, Mar. 21, 1891, pp. 28-25^ 
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iUK 9. Spharella iahifim, ;v new species ibniKi in coiiiiectioii, wit'll Ph\jlU)Hiivtti 
iuhUhxi is considered *a.s the ascoinycetons form of tlie latter. i:>esci'il>e8 this 
together with the following new species found in connection witli tin.} 
Umtivla: Amu^luiUt heia\ J. J)('fivohi,J)lphHVi(( betwvla. (E. A. 8.) 

6 Id® W'i5ST\v'00r>, I. If Parasites on Plants and Animals, (hird,. Ciiroii., bd, ser.j vol. tb 
London^ Afay, 1891, p. 558, 2 cols., lig. L Poptilai* deseription of i/lie (ex- 
ternal a])pear;iuce of Voniyvep^ on larva*. (M. Ih W .) 

(.See also Nos. 892, 445, and (521. 

• lA’. — J)}soo)H}/cein‘. 

€I2I>® Boykr. Hote sur la Eeproduction des Horilles. Brill. Soc. MycoL, Era.nce, voi,. 7, 
No. 8, Ihnis, Bept. 80, 1891, p. 150. Gives details of a successful experiinent 
in rciprodueiiig the Alorel on a substratimi apparently free from infection 
hefor(‘ sowing on it the debris of some partially li(]Tietie(l 'specnnieiis, (E. 
A. B.) 

Coj M. C. Omitted Diagnoses. Grevillea., voL 19, London, March, 1891, pp. 
71-75. Contains desexiptious of 28 species of fungi which are not fovind in 
Baecardoh Bylloge, in the genera Sphwrla, Hvlollum, PhUdUt^ Laoh- 

ndUt, Bnhjarlu, Omhmpldhif Ryparohlnii, rateUari^^ PhaeliilnWy and Phoma- 
(M. B. W.) 

Phillips, ,'W. Omitted Biscomycetes. Grevillea, vcd. 19, 'No. 92, London, June, 
1891, pp. 106-107. Contains descriptions of the following species not in’ 
Baccardo's Bylloge. Anmarki doiucUa Cke. and Phil., ii. sp., :H pmenoHviiphii 
CarmiehwUly Berk,, Phil., ff. Cke. and Idiih, (inntHtiaeHWy 

Cke., AloTlma ddorodieta, E. P. Frh^s, LachneUa htzulina, lAul, !kt.KifH<\iiphn 
7/y«/i/nL(Phiil.) Sacc., X. snhauratu, Ellis 5 X. eoa/om/iSf 

Cke., Berk, and Giirt. (M. B. W.) 

(See also Nos. 445, 452, 615, and 644.) 

I.---IMPERFECT AND UNCLASSIFIED FORMS. 
l.-~-Hpphomj/ve(efi and Alilhva’. 

Boudieb, Em;, duelqnes nonvelles especes de Champignons mfeiieurs. BnIL Boo, 

, , AlyeoL, Prance, vol, 7, No. 7, .Ihiris, June 80, 1891, pp., 81“88, ;pL 1, ,DeH<‘iril>e» 
the following new species: fhlnjtlH albido-ewmh JxAuiella 

alhop'Ua, lAiimmula tAhAna, (E.A. B. ) 

' 634;*'Dufou.il J'ean. Le Champignon parasite des vershlancs, CJi,inn.,Agrie. "V'it, ot l^’ores. 

(in thiiid,' vo.l. 4, Lausanne, Nov, 10, 1891, pp. 876-384,. Givessonn.} gen(*rai m:,)tcs 
; . on' the presence,, of., entomo'genous. fungi.. ''Describes the ravagiis ef Potripk 
:iendfa on the white worni, and mentions the cousin pnuit t(» pn^m- 

gate the fungus by infoctiiig woiaas writh spines produc.tal iu artificial cult- 
iires. In oriler to test this, several experiments W(}rc tried. Healthy worims 
wm-e infect (nl, both coniined in ]K)ts and in the opi'ii ground. The ivonns 
seemed to resist the parasite even in the closed pots, and nior(} strongly in tln^ 
open ground. The conditions favoring a rapid infection are not yet known. 

■''".'(e.a.’b'.,)' ' , 

0,iA.RD, Alfbex>. ' .Nouvelle recherches. surl© Champignoii parasite du haiineton vuL 
gaire (IDsaiia densa, Link). Comptes Rend.-, Boe. • BioL, new" scr., vo.I. 8, 
.'.Paris, July 28, 1891, pj). 575-579. - Shows that the fungus of the wliitii 'wo.rm 
wms common in.Lowcm Seine in.. 1860. ■ Since ■then the eqiiili'bri.uin. "he- 
. tween. the insect a'Tid i ts,' parasite. liUvS been preserved. ' Tln^ balaiice 
■ however, lx? turn ad in' favor of thelatt(*r by .spreadi,iig 'li(|i,:iid' cult'urcs of tlm 
Spores over the infested territory. .The artiedo contains, the saine luotes o.'ii 
■ ■ ' synonomy as No. 624. (E.A. B. ).' 



€211 » GiiiATiD, Ai-fukd. Stir la transmission de I’lsarla dm ver "blane an 'ver a Sole (Isaria 
densa, link). Comptes Rend., Soc. IRol., new sei\, vol. 3, Jiily 2, ISM., 
pp, 507-508. Slio WvS tliat i,t is possible to infect tlie silk worm wdlli tbe Isa- 
ria of tliekAdiite worm. Hopes iu tliis wny to discover wlietli or tlie harki 
is modified by its cbaiige of liosts and whether it a]>proaches liOtr iff Is Bas- 
,siau(h Suggests that care should he used in spreading tlie Isaria over re- 
gions where the silk worm is raised. (E, A. 8. ) 

627 ]\fAY<p N. 8. Enzootic cerebritis, or “staggers” of horses. Bull. Kansas State Agrie. 
Ex. Sta., Vet. .Dept., No. 24, Alaiihattan, 8ept., 1891, pp. 107-116, pi. 1, Re- 
ports results of exxierinients ay ith moldy corn as the supposed cause of the 
“blind'’ or “ mad staggers.” Thinks the spores of J.*^pc?7//7/a.s' gfaacas am 
■ eapahle, when introduced into the circulation of the animal, of producdng 
the disease. The presence of the gro wing niyeelia thongi.it to be ascertained 
in the liver of guinea pig inoculated with wuater eoiitaini ng spor(.‘s of the 
fungus.” Gives result of (‘xperirnent Avith colt fed upon corn covered with 
Aspergillns glmicns, attributing final death of the animal to presence of the 
spores of the fungus in its system. (See also Eep>t. Kansas State Board Agric., 
Topeka, Sei>t., 1891, pp. 42-50; noticed in Exjier. Sta. Rec., ArnhS, Jamiaiy, 
1892, pp. 888-389.) (D.G.F.) 

PRiLLiEUX KT DKLACROiX. Endoconidium temulentum, nov. gen. nov. sp., Prill. 6t 
Bela., Champignon donnant auseigle despropri^tesventoenses. Bnll. Soe. Mycol., 
France, vol. 7, No. 2 .June 30, 1891, pp. 116-117, tig. 2. Describes the new genus, 
/fadocoah/iaw, having the spores formed within a tube, Specdes /A temiihn- 
turn, found on rye in 1890, in the department of Dordogne, and gi ving it a poi- 
sonous quality. On a few of the same grains Avas found another iiews|)eeies, 
Ikisariii))! miiiiaftiM, related to F. raherrimB Dela. (E. A.8.) 

8ki’SK, F. A. A. The New Zealand vegetable caterpillar. Victorian Naturalist, 
vol.'S, J^ledbonrne, June-Jiily, 1891, jip. 47-48. .Refers to pai>er l>y Tlios. 
8teel, and states that the larva attacked by the fungus Isaria IxobfrisU m not 
that of Hajjiaiits rireseens. Quotes trom other authorities in reference to this 
point, and it therefore remains a question as to the species attacked l>y the 
fungus, (.h .F. J.) 

630 Th axter, Rolaxi). On certain New or Peculiar North American Hypliomycetes, II 
Bot. (hizette, au> 1. 16, July, 1891, pp. 201--205, x)l, 2. Ilcseribes ih7<>ocep/m- 
him sarvophilum, iioAU gen. et noA’’. s^)., on caiuu(>n fimn Conn., found in labo- 
ratory cultures; (ranaioriliodidJa parauUmt^ noA% gen. et nciv, sp,, on Ihjpo^ 
erca and Bgjmmgees; Desnridwsgnn^^^^^ nor. gen. et noy. sp,, 

on ihe Imdy of Ui large ant, Conn. Reniarks this latter species may }>ossildy 
lie an inqnu'fect foimi of Cordgeeps unilaUralis, Tul., and suggests possibility 
of Its being parasitic on young Isaria ox Cordgeeps jirevionsly de\'eloped on 
the insect. Describes also JlmrharUa nov. s|)., on wet logs from 

Conn., tiguring 71 ligmenuloides 8acc, and Ellis for comparison. (D. (1. F.) 
Traurt, L. Les Champignons parasites duCriquetPelerhi. Rev. Gen. Bot., vol. 3, No. 
34, Paris, ()ct.l.5, 1891,q>p. 401-405, pi. 1. - Notes a fungiiiisdiaease ontlieinigra- 
tory locust {Amdimti perigrmuni) in Algeria, found especially on females altcu* 
la ying tlie eggs. The fungus Avas named /lofri/tfs by the a uthor, and 

lAiehnidmm aeridiorum by Giard, tlie hitter name licing adopted in tin*. arti(de. 
]\1M. Kniickel aiul Tmnglois have referreil it to PnUjrhigiHin Jeptophgvi^ (iiar<L 
Tli(^ fungus develo]>s on ail the meinhranes c<mwing the joints, hut more es- 
]K*c.ially bctwi^en the. abdominal rings. It is entirely superticial n<‘yer pene- 
trating th(‘ body cavities. Two kinds of spores have bi^en found — one round 
and unicellular, the other elongated and septate. The article also describes 
CladOrSporiitm herhartmij var. and SaedtarontgewHf parasUaris as ])arasitic on 
the bodies, and (Jospom ororuMj n. sp, on the eggs of the insects. (E. A. 8.) 
(See also Nos. 445, 541, 012, 616, and 617.) 
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II. — Spluero])side<jC‘ and Melanconew* 

632 - Pammei.. L. ' H. Spot Disease of Cherry (Cyiindrospori-um padi. ) Bull. Io\Ya A,ij;ric. Ex. 
Sta. [Ames], No. 13, Bes Moines, May, 1891, pi:>- 55-'66, pi. 2, fig. 3, Diseiisses 
syiionomy of the species and describes the microscopic cliaracters of tlicitiii- 
gus with list of plants allbcted by it. (D, G. F.) 

633. Paivoiel, L. H. SpotDisease of Currants andCooseberries. Bull. Iowa Agric. lix. Bta,, 
[Ames], No. 13, Bes Moines, May, 1891, pp. 67-71, figs. 3. Discusses tlie 
literature and geographical distribution of Septorla rilm, Bcsru., Cereos- 
im-a migiiUta, Wiiit. and GloeospoHwm rilm, Peck. Expresses the opinion 
that the Ccrcosjmra is the fungus which causes in iiart the defoliation of 
white and red currants. Thinks Spliamdlagrmsularkr, Fr. is genethuilly con- 
nected with Cercos2)ora ungnlata, Wint., and also with Septoria rlbis^ Besm. 
(1). G. F.) ■ 

US#** Prillieux et Delacroix. Hendersonia ceraseila, nov. sp. Bull.Soc. Mycol., 
France, vol. 7, No. 1, Paris, Mar. 31, 1891, pp. 21-22, figs. 2. Beseribes Hender- 
miia ceraseMa, a new species found on the sterile spots of Cory mum Beijer- 
on cherry leaves. (E. A. S.) 

(See also Nos. 383, 391, 445, 616, 617, 618, and 621.) 

III. — Miscellaneous* 

635. Comstock, J. H,, and Slingerlaxd, M. V. Wireworms. Bull. Cornell ITniv*. 
Agrio. Ex. Sta., entomological division, No. 33, Ithaca, Nov., 1891, p. 211. 
Notes Metarrlmimu anisoplm, as determined by Thaxter, attacking and kill- 
ing the larvie of wireworms under experiment. (B. G. F.) 

MASSJiiE, Geo. Sarcomyces, new genus. Grevillea, vol. 20, London, 1891, pp. 13- 
14, Describes Sarcomyces vinosa nov. gen. and nov. sp., on wood from Vene- 
zinda. and South Carolma. (B. G. F.) 

637. South WORTH, Effie A. Notes on some curious fungi. Bull. Torrey Bot. Cliil>, 
voL 18, Oct., 1891, pp. 303-304. Bescrihes hriefly peculiar fungus, possibly 
Polyporm officmalis from California, and EryslpUe like form on Muhlenbergia; 
also a superficial fungus on hark of orange likely to prove a^ species of 
mafomosphneria. (B. G.F.) 

(See also Nos. 437, 445, and 631.) 


, G.— MORPHOLOGY AND CLASSIFICATION OF BACTERIA. 

#S8» Blancharh, Br. R. Sur un Spirille geant ddvelopp6 dans les cultures de sMiments 
d*eau douce dAdeu. Rev. gdn. sci., pure et appliq., 2 ann. Paris, Jan, 15, 1891 , 

, pp.. 21-22, figs 8. , Review of a paper'by A* Cortes in Bull, de la Soe. Zook 
de France, t., 14, p. 322. , (E.F.S.) ■ 

#39* Henxeguy, F. Contribution afetude de la morphologie et du d^veloppement des 
' .Baoteriaceaes. ' Rev.'g^n. sci, pure et appliq., 2 ann. Paris, Jan. 15,, 1.891, p.' 
.21. Review of a paper by A. Billet in Bulb Scientifique dii Nord de la 

(E.F.S.) 

#1 1* MAxaix, L. Die Plianzen und Thiere in den dunklen Raumen der Eotterdamer Wasser- 
leitung. Rev. g6xi, sci p.ure et appliq., 2 ann., ..Paris, Mar. 30, 1891, p. 193-194. 

, ■ EeTiew;(m French) .of a' paper by Hugo de Tries on the presence of Crem- 
' in the- water siipply,.of Rot^^ 

.Mbtc'HN'IIvOff, , E. ■ Xes idees'nouvelles-sur la' structure, le ddveloppement et la^ repro-’ 
duction des baetdries. Rev. gdn. sci. pure et appliq., 2 aim., Paris, April 15, 
1891, pp. 211-216, figs. 14, The author considers bacteria inosf nearly relalcd 
tO"' the lower alg®. The possession of a true nucleus,' Which often fills nearly 

the entire ceil^ the occurrence of pleomoiqiliism, now proved for pathogenic 
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aa well as sapropliytic forais ; the existence of gelatinous zoogloea; tlie exist- 
ence of cilia,_ even in Coccus forms, and the multiplication, hj fission are all 
bonds of kinship with Cyanophycese. One objection to this view is tlie total 
absence of endosj)ores in algie. . The formation of endos|)ores connects tlie 
bacteria with the flagellate infusoria, while in tbeir brandling they recall 
. fongi. Botanists have laid great stress on the fiict tha,t the spores ot some 
bacteria germinate at the poles and others at the equator. The fact Is, both 
methods occur in the same species. (E. F. S.) 

(See also Nos. 527, 543, and 588.) 

H.— MOEPHOLOG-Y AND CLASSIFICATION OF MYXOMYGETES. 

643. BxILLIEt, Letson. Slime molds. The Ornithologist and Botanist, voL i, Bing- 
hamton, N. Y., Nov., 1891, p. 85, 1 col. Under this heading, describes popu- 
larly Pro^ococcas on flowerpots. (D. G. F.) 

64:4.. Buoknall, Cedric. The fungi of the Bristol district. Part xiii, Proc. Bristol Nat. 
Soc., new ser., vol. 6, Bristol, 1891, pp. 274-277. A- list of thirty fungi of 
A'arioiis orders added to the flora of Bristol, with descriptions of some of the 
species. The following are described as new: /iircatoi, Pmofe- 

auia conjusay Masse in litt., Lachnella fragariastri, Phil, in litt. (M. B. W.) 

645* Lister, Arthur. Notes on Myeetozoa. Jour, of Bot., vol. 29, London, Sept., 
1891, pp. 257-268, pi. 5. Contains descriptions of fourteen siiecies not iii- 
clnded in Cooke’s Myxomycetes of Great Britain, with flve plates. The fol- 
lowing new species are described: Physarim ealUlns, Corniirki depremUy Mem- 
iarcyria intoHa. (M. B. W.) 

646* Niel, M. Bemarques k propos des Tubulina fragiformis, Pers., et cylindrica, Bull. 
Bull. Soc. Mycol. France, voL 7, No, 2, Paris, June 30, 1891, p. 98. Points out 
the differences between the two s^iecies as mentioned in previous descrip- 
tions. Does not see Saccardo’s reasous for combining them, (E. A. S.) 

647. Re>^; Geo. a. Hemiarcyria clavata, Pers. Froc. Acad. Nat. Sci. Phila., Part 

II. Phila., 1891, pp. 407-408. Records discovery of spinose processes on the 
spiral thickenings of the threads of capillitiiiin of this species by use of oil 
immersion lens. (D. G. F.) 

648. Rex, Geo. A. New American Myxomycetes. Proc. Acad, Nat. Sci. Phila., Part 

II, Phila,, 1891, i>p 389-398. Describes the following species as new : Phys- 
arum, jmcleatim, Physarum penetrale, ChotHlrmJarma muleatmi, StemonUu 
Wehheri, StemoniUs VirginumsiSj JStemonitw nigrescensy Comatrkka irregularis^ 
CfiPrm'iti rlolaemy Orkraria limguescenSr Tricliia And&ramiy Her^^^^^ 

- ifila, Memumufr la Varney jBT. obsetivaj Dianemay nov, gen.,i>. Barveyi (D. 

■ G.F.) ■' " 

' 649. Rex, Geo. A, Trichia proximella, Karst. Proc.- Acad. Nat. Sci Phila., Part in, 
Dec. 16, 1890, pp, 436-438. 'GiveS' comparison of TrUMa proxi7)wUa Karst, and 
' YV4/ac/«i,, Karst,, and a series published' in. Journal of. Mycology, Aug,-,,." 
1886, as possessing diagnostic characters of T. affusis, J)By. and T, Jacktiy. 
Rostf. Decides all three' as forms diftering'only in development. ' , (D. G.- F. ) : 

650. WiisTGATE, Harold. Note on Stemonitis maxima, Sz. Proc. Acad. Nat. Sci, Phila., 
Xhu-t 11 . Phiia., 1891, p. 438. Gives result of examihation of type specimens 
• of Stemonitis maxima, Sz., found in Schweinitz herbarium which he decides 
is identical with a form found commonly in vicinity, to be issued shortly 
in N. Am. Fungi. (D.G. F.) 

(See also No. 652.) 
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J.— TEOHNKiUE. 

652. Cook, O. F. Metliocis of collecting' and preserving Myxomycetes. Bot. Gazett'C, v«iL 
'■ 16j Sept. 15, 1891, p. 263. Notlee of remarks uiiide before, tl:ie .Bob (llnb of A, 
A. A. S., Aug'., 1891, describing melJiod of preseryntloii of siHu.lirieiiH 

by usi* of two stiff pieces of cardboard, s<‘para-l(‘d by strijss of 
cork glue4l to each end, betweeix which tlie speci.meiis are glued. Tlie two 
pieces of cardboard are tluiu inclosed in a-n o.rdi:nary lierbnriuni pOi-kot, 
(I). O.F.) ' 

©53# (iRAziAXi, A. Les reactifs utilises pour Fetude microscopique des cliaitipignons. 
Bull. Soe. JkiyeoL France, yoI. 7, Paris, Sept. 30, 1891, x>p* 1851-192. A list of 
r(:.%‘igents used in studying fungi, togetber xvitli tbrimiLe i:‘or 1:;hosc^ thati are 
not simple liquids or solutions. (E..A. S.) 

(See also Ah)s. 545, and 617.) ■ ■ 

o 
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EXPERIMENTS IN THE TREATMENT OF RUSTS AFFECTING 
WHEAT AND OTHER CEREALS. 


# 


By B, T. Galloway, 


INTRODUCTION, 

Eo plant diseases have attracted as widespread attention as the rusts 
of cereals, For more than a hundred years scientists and practical 
men all over the world have made these parasites the subject of study 
and thought, but as yet nothing definite is known as regards a practi- 
cal and efficient means of preventing them. At the present time the 
rust of wheat is probably attracting more attention in Australia thaii 
any other country. The whole colony is alarmed at the ravages of 
the rust pest, which, it is estimated, causes a loss of over $10,0(10,000 
annually. At a recent rust conference held in Sydney,* delegates were 
present from Tictoria, South Australia, Queensland, and Eew South 
Wales, Some knowledge of what was done at this gathering may be 
gained when it is stated that it lasted five days and that the report of its 
proceedings embodies over fi fty thousand v ords. The delegates >vere a 
representative body of men, and the report shows them to be thoroughly 
conversant with nearly all known facts bearing upon this important 
subject. In this country rust has of late attracted no great amount of 
attention. This is not due to a diminution in the amount of daiunge 
it occasions, but is owing to the fact that the animal drain upon the 
farmers’ income, whi(*h it causes, has come to be regarded m a matter 
of course. Year after year the crop in nearly every field is cut short 
by rust, so that it is difiiciilt to say just how much damage results 
i|lniply4)6cause there are no figiites for comparison. 

Uyerage yield of wheat in the United States in 18 M was only 
3 : 04 1 'ttsfiels per aore,t an amount insignificant when compared tritfe 
some countrie-S that do not ha%"e half the natural advantage^* This 
abnormally lo# yield, is, of course, due to several ^eausel^ rust being 

* A mtiew # the r#p#4nf tlila confetenea is to ke found on uaother fhl« 

JoumrAn 

f Bepo^rt IT* 8. Pop«rl}ftent of Agr., 1891, p, W* 
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one of tliem. By better metliods of tarraing, siicli as tlie improvement 
of varietieB, crop rotation, tlie prevention of rust and smut, pro])er use 
of plantfoods, etc., the average yield could in all ])robal)ility be raised 
to 20 bushels per acre at comparatively little additional ex]»euse. Such 
an increase vovdd mean to our farmers more tlam $170,000,000, auiui- 
ally. The rust iiroblem, so far as it (joucerus the yield of grain, proit- 
ably exerts as greal. an iiiHiiern'eas a.ny one thing ovei- wdiiidi thei-e. is a, 
jiossihility of control. It is important, thered'ore, that all phases ol'tlie 
subject l)e fidly investigated as it is by this means only tlmt proper cou- 
clasiGus in rcgaml to prevention can be reaclicd. 

PLAN OF mr-: AVOUK. 

# 

111 plmming' tlie work on nust'it sernoed doBiralilo aii first to liiiiitf 
tlie iiivestigatioiis to two lines of-reseiireli.' These may hilefly 8nm-; 
iiiaiized as lolio'ws : , , 

(1) ll\]u‘rirrieots in spraying with various ehemitails and in, treatying 
tlie soil am! set*d in various ways in the lu>])e of ]n‘e\iaiting the/disease 

(2) OomjKirative sindiiNsol* several so-ea-lled rust-r(\sisting and non- 
nnst-resisting varieties, to determine whether i lit>y possisss nmreor l<‘ss 
eonstant anatoinieal or ])hysiologieal eharaideristies whieli niayi^xplain 
snseeptihiliiy or nonsusei^idlhility to the <liseavS(\ 

This paper, as the title indieates, will deal wa'th th(‘ first problem, 
k e., experiments in s}>ra.ying and in soil and seed triaiiiuents to'dtv 
termine their (iie(*ts on rust. At the outset it was decidc^d to make, an 
attempt to prevent rust \Yithoiit any spein'al reganl hMvxpense, it being 
thought that the latter (piestiou eould be (considered later as a, distimet 
problem., it is pu>per liere to acknowledge tlu^ valuable a.s.sisla.nc(‘ 
rendered by W. T. Swingh^ P. H. Dorsdt, and I>. Pair(iuld. Tln^ 
experiments would donhth‘Ss Iiave been Iarg<iy under the supmwision 
of Mr. Swingle but for the fart that more iinmediahiy imporla-nt laboi’S 
called him elsewlnnu*. IVith but one (^xeepl i<m ail 11 h‘ (j*c‘a.tm(mts at 
(rarrett Park, i\{d., were mad<‘ hy J\lr. Dorsdf. Ii(‘, also (‘olh‘<h(‘d lln^ 
specimens at ea<ii treatment, inad(3 the nnuiy inmessary l(‘dious c.ounhs 
of phiuts. and harvested and thvesluM.1 tli(‘, grain. i\lr. Pahuiilld aidiMl 
materially in making out the rormuhe. for fungi(*id(xs a^nd also assisltsl 
in other lines of woi*k. 

In order that the wmrk might be (airriedon under jis widtiy ditle.r(mi 
conditions of soil and (iimate avS possibh^^ Maryland and Kansas w^‘r^^ 
selected ns the Btaks in whieh to make^h(}.ex]Ka‘inients. I n Mm;^iand 
the work w\as carried on under the supervision of iho writxu*, whih‘ in 
.Kansas apart was intrusted to J. F. MaTihattan,am(i a. part, 

to B, Bartholomew^, of '.Rockixmt, 100 miles northwest of tin*, forimo- 
pierce. The experiments attbe three stations were in most respects 
similar, but for the sake of eouyexrience they will be desmibed uiid’er 
;'|e||ayate;;:h:gadSfD':;,jyyyi:'.;by.b 
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Before' taking xi]) tlie. experiments In detail, it may be said tliat tliey, 
were, designed piiinaiily to deto . 

(1,) The effect on winter wdieat of treating the soil witli various cliem- 
ic,ails before plaiding', 

(2) The effect, of treati'iig the seed, previous to planting, witli cliemi-. 
lads and witli liot wnter. 

Tlje etlect. of spraying a..nd dusting tlie x^lants (wnwy ten days fro.ni. 
thetiuie tliey a/ppeared al)Ove ground until harvest, using various |Vrepa-' 
rations haoixig known inngicidal value and others thattiiad uever'been 
tested in this respect* 

(4) The eilect of spraying and dusting every twenty days, beginning 
and ending tlie same as in (3), and also using the same preparations: 

; "(O') The,' eflect- of s]vraying and dusting the plants every ten days, com- 
bined with soil treatment alone and with both soil and seed treatments. 

{(}) The effcif of spraying and dusting evtry twenty days condxined 
witii tlie other tivabuents, as in ^ 

(7) Theelleci- on spring-planted wheal, oats, and rye of spiny in 
dusting with various iVingicides and other xnvparations at intervals of 
two,' ten, and twenty days, respeetively.-' ■■ '■ 

From the foregoing it will be seen that there were soil and seed treat- 
ments- spraying and dusting at intervals of two, ten, and twenty days; 
and a. combination of these various inethods. In all cases it should be 
borne in mind that the word ‘^efteet’M's here used in a. broad sense, 
tha t is, it ituiiiides the intluenee of the vaiions trcnitments on rust, 
as well as on the soil, seed, and plants. The tbregoing general Bummary 
of the objects of the work will, it is hoped, enable the loader to under- 
stand the details witich will now lx* taken uxu 

EXPJUUMENTS A.T GARRETT PARE, MARYLAND. 

]^\)r the work at this place a ])iece of ground 400 feet long and 1 10 feet 
wid(^ was seleeted. It- w'as <‘omparallvely level, ami as jogards fertility 
and other ne<a‘,ssary important (‘ouditions, was fairly (‘ven throughout 

On Septemher 20, the ground was plowed and thoroughly bar- 
row(Ml, ])ut owing to the fu/ct that for several years it had been in 
(flover it was with (liOicnl ty put in good condithui for planting. On 
October 5 it was xdatted, the plats throughout being 3 tcif withi and 
3:i feet long. Walks 2 feet wide weredeft between eatdi plat, and alleys 
3 fcidi wide were run every 33 feet from end to efid of tin-, entire bloidc. 
Plantii^g began on October 14 i[^d was iinialied on the 2r>Uii of the same 
mouth. Every plat was planted by hand, the grain, Ixnngsownatthe 
rate of 2 busliels per acre in drills 9 inches apart. The drills were 
opened with a hoe, and after sowing the grain was covered withrhe same 
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Table 1. — Sfaiemeut 0 / the method of Ireating each plat in the mperments 

at Garrett Park, Md. 


SEIUES I.-BOIL TBEAXMENT. 


Plats. 

Kind of treatment. 

1 and 91' 

Untreated. 

2 'and 92 

Soil treated with Rowers of sulphur, 4 ounces to each 20 feet of row. 

3 and 93 . 

Untreated. 

4 and 94 

Soil treatment witli floAvers of sulphur, 2 ounces to each 20 feet of row. 

5' and 95 

Untreated, 

6 and 96 

Soil treatment with flower's of sulphur, 1 ounce to each 20 feet of row. 

7 and 97 

Untreated. 

8 and 9S 

Soil treatment w’ith flowers of sulphur and air-slaked lime, equal parts mixed, 

4 ounces to each 20 feet of row. 

S and 99 

Untreated. 

10 and 100 

Soil treatment with flow'ens of sulphur and air-slaked lime, equal parts mixed, 

2 ounces to each 20 feet of row. 

11 and 101 

Untreated. 

12 and 102 

Soil treatment with powdered ferrous sulphate, exsiccated, 4 ounces to each 20 
feet ofrow. 

13 and ,103'' 

Untreate'd. 

14 and 104 

Soil treatment with solution of ferrous sulphate, 8 ounces to 1 gallon of water, 
snraj'ed on the ground at the rate of i gallon to each 20 feet of row- 

15 and 105 

Untreated. 

16 and 106 

Soil treatment with ^ gallon of Bordeaux mixture to each 20 feet of row. 

37 and 107 

Untreated. 

18 and 108 

Soil treatment with | gallon of water containing f ounce of potassium sulphide 
(liver of sulphur) to each 20 feet of row. 

19 and 109 

Untreated. 

10 and no 

Soil treatment with 4 gallon of animoniacal solution of copx)er carbonate to 
each 20 feet of row.* 

21 and 11 U 

Untreated. ' 

22 and lir 

Soil treatment with | gallon of Bordeaux mixture to each 20 feet of row'. 

23 and 113 

Untreated. 

24 and 114 

Soil treatment with a solution of potassium bichromate 1| ounces in 13^ quarts 
of wrater, sprayed on the entire plat. 

25 and 115 

Untreated, 


SERIES IL—SEEB TREATED BY IMMERSION. 


.'' „28aB,dU,'6'"^ 

Seed treatment, immersed for 15 minutes in water at a temperature of 332|® P. 

■■■,:27and''.'H7 

Un'ireated. 

'28: and. 118' 

Seed treatment, immersed for 24 hours in an 8 :100 solution of copper sulphate, 
.then limed. 

29 and 319 

Untreated. ■,'■■■ 

30 and 120 

Seed treatment, immersed for 24 hours in Bordeaux mixture, 

31 and 121 

Untreated., 

32 and 322 

Seed treatment, immersed for 24 hours inpotas.smw bichroiiiate, 5:100 solution. 

33 and 123 

Untreated, 

34 and 124 

Seed treatment, immersed for 24 hours in a solution of i»otaS8ium sulphide 
(liver of sulphur), 1 ounce to 1 gallon of water. 

35 and 125 

Untreated. ' U 

36 and 126 

Seed treatment, immersed for 24 hours in a solution of potassium sulphide 
(liver of .sulphur), 1 ounce to 1 gallon of water. 

37 and 127 , ' 

."'Untreated,'". ^ . , , ' ' 

, 38 aBd',128'' ' , 

Seed .treatment, 'immersed, for' 24 hours.'in' a 1 :1000 solution of corrosive subli-.. 

. 'tuate..' 

^ '';B9,,:.aiid'129,' '' 

Untreated.' 


SERIES IH.~PLANTS SPRAYEB; AKB BUSTED, 


40 and 130 , ' ' , , Plants sprayed d very 10. days, f ram .tli« time tliey appe,ared above ground, .with .. 

„ Bordeaux mixture. , 

: 41 and 131 ' -V , IJiitreated. 

42aud,T32 ' ' " '.'Plants' sprayed every' 10 days,. from the-. time' tb,ey appeared above, ground, witk ,■ 
aiwnoniacal solution of copper carbonate. 

'. 43, and 133,',., , Untreated. 

■ Ai ' 'and ■ 134' ' 'Plants sprayed every 10- days, from ■ tbe time they 'appeared above gTound, vritb 
' a' solution of potassium. sulpMdev2 'ounces to 3, gallons of ^ water. "■■, 

,', 45 and 135 ' ' Entreated. 

■■ 46 and'lSd , ' Plan,ts Sprayed with Bordeaux mixture every 20 days, ' 

„ 4?'andl37 ,: .Untreated. ' 
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, m 

'able 1,— Statement of the method of treating each plat in the lolieat-mat'exper mums 

at Garrett Parky Md. — Continned. 


SEEIES III.-PLAKTS SPKAYED AND' DUSTEB-Contimieii 


Plats. 

Kind of treatment. 

48 and 138 
. 49 and 139 

50 and 140 
'■51 and 141 
'' ■ 52 and 142 

53 and 143 
' 54 and 144 

55 and 145 

56 and 146 

57 and 147 

58 and 148 

59 and 149 

60 and 150 

Plants sprayed every 20 days with amnloniacal solution of eopper eai’bonate. 
Untreated. 

Plants sprayed every 10 days with cupric ferrocyanide mixture. 

Untreated. 

Plants sprayed every 10 days with ferrous ferrocyanide mixture. 

Untreated. ' ■ 

Plants sprayed every 10 days with copper borate mixture. 

Untreated. 

Plants sprayed every 10 days with ferric chloride solution. 

Xlii treated. , 

Plants dusted every 10 days with flowers of sulphur. 

Untreated. 

Plants dusted every 10 days with sulphosteatite. 


SEEIES IV.-MISCELLANEOUS TEEATMENTS. 


61 and 151 

62 and 152 

63 and 153 
61 and 154 

65 and 155 
60 and 156 


67 and 157 

68 and 158 

69 and 159 

70 and 160* 

71 and 161 

72 and 162 

73 and 163 

74 and 164 


75 and 165 

76 and 166 

77 and 167 

78 and 168 

79 and 169 
8U and 170 
81 and 171 
,82 and'172 

83 and 173 

84 and 174 
S5 and 175 


Untreated. ■ 

Complete treatment with Bordeaux mixture; seed immersed 24 hours; plat 
sprayed before planting with 13| .inaris and plants sprayed every 10 days, 

.Untreated. ■ , ' 

Complete treatment with potassium sulphide solution, 2 ounces to 2 gallous of 
water; gi'aunds si>rayed and i>lauts sprayed every 10 days. 

Untreated. ' ■ 

Seed immersed for 15 minutes in water at 132^° F. ; ground sprayed^dth am- 
mouiacal solution and jdants sprayed every 10 days with the same prepara* 
.tion. . * , 

Untreated. , ' , ■ 

Seed immersed for 15 minutes in water at 132|o P. ; soil treated with Bordeaux 
mixture and plants sprayed every 10 days with the same preparation. 

Untreated. . 

Seed imniersed tor 15 minutes in water at 132^° F. ; soil treated with lime and 
sulplmr, equal parts mixeil, at the rate of 4 ounces to 20 feet of row. 

XTntreated. • ■ ■ 

Seed immersed for 15 minutes in water at 1321® F.; soiltreatedwith ferroiis sul* 
phato at the rate of 2 ounces to 20 feet of row. 

Untreated. 

Seed, soil, and plants treated with feiToiis sulphate; seed immersed 21 hours in a 
10 : lOUsolunou; soil sprayed before sowing and plants sprayed every 10 days 
with 4 ounces to 1 gallon of water. 

Untreated- 

Seed immersed in ammoniacul solution 24 hours; plants sprayed every 10 days 
with the same preparation. 

Untreated. 

Soil treated with common salt at the rate of fo ounce to 10 feet of row. 

UiitreahHl. . 

Soil treated with salt at the rate of ounce to 20 feet of row. 

Untreated. 

Soil treated with copper sulphate solution, 13^ ounces to 13^ quarts of water 

13er,plat.' . , ■ , ■ • ■ ■ , , 

Untreated. 

Plants sprayed witli cupric hydroxide mixture every 10 days. 

Untreated. ' ... "L, , 


'HE'. FUNGICID'KS " A,HD ' OTHER PREP AEATIOXS "USED IN SFRAYING AND: .'DTJSTIN0:THE 

PLANTS- . / 

Mne solutions and two powdePS were used in the spraying and dust 
iig experiments. They were as ibllows : 

::':';':|l)''':®Ordehhx® 7:':' 

(2) Ammomacal solution of copper carbonate, 

(3) Ferrous ferrocyanide mixture, 

(4) Copper borate mixture* 
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(S); Ferrous siilpliate soliilioii. ■ ■ 

, (T) Ciiprlc fen^ocyairule inixturc^ 

(8) Cupric liydroxide nnxtiire. 

(9) Potassiiini siilpliide soliitioii. 

(Id) Flowers of wiilplriir* 

(11) Snlplios'teatP.e 

iMiiiidjers 1,, ,2, 5, 0, 9, 10, and 11 were all preparations of' more or less 
kivo'wi]' fiingieida.l valne.' Fliimbers .3, 4, 7, and 8, prepared as bcdow 
described, liacl, so tar as km^wn,' never been used In, .combating* parar 
sitic fungi aife<*ting plants/’^' '' Below are set fort,ii the Ibrinnh-e of 
va'rioiis, solntioiis and powders, the amount given i.n erury case being 
that 'iiseil per plat at each treatment: 


( 1 ) Borden iix m ixinre. 


Oiiprie snlphutc,..., : 

Liiut; (stone) - i 

r>. 22 liTniuw 

1. 2<» iiTiiiiia 

(t. Ift-I on, nee. 

0. 014 oiiiieto 

2 flalloiis. 




The cupric sidphate was dissolved in about a. pint of water ; the lime 
was 'llien slaked in a separate -vessel, enoii.gh water bein'g added after" 
wards to i#ake a thiek wlvitewasln This was poured into the cupric 
snl pliate solution and eoouglt water added to m ake 2 gallons. Usually 
an excess of the lime milk was made n]> and jmst enough added to 
the copper solution to preelpitate all of the ciipric liydroxide. The 
presence of C' 0 ]:)per siilpliate in solntion, whicli always indicates an im- 
perfect preparation, was determinecl by means of a 5 per cent sobitioii 
of potassiniu ferrocyanide. A few drops of this soliition, when added 
to tlie Boideaiix mixture gives a broAvnish red precipitate if copper sul- 
phate in solution, be present.. If the. reaction has been perfect no change. 
.wliate'Ver occur St',- 


( 2 ) Ammomtwal solution of eopper carlmimie. 


roji])rr t-!ir3)oit;ife 



. j 2.:.u aTiiins'., 

0.082 oimeo. 





’ 1 T.fiTi* 'fi'unis 

2 jentloiiH. 

1 ! ' T 1 


The copp(a* caihonateovas ''hrst mixed, in, sii,lli(:hn')t water t<) form, a' 
tlikd,v' paste t'theuimi^ then.ridded.aiid 'the resulting li^piid was 

dHnted-''A?ith2'ga^ 


(S) Ferrom ferrocyanide nmlure. 


Ferrous snl jOuita (exsiceutus) . . . ,4 . .. . J 

3.44 fjraras 

0.15)2 ounce. 

iNOns.'^iinii lOrroeyanMe (yolbw priis- 1 
hialo of putu.sh}! ,' ■ , 

■0 

0.518 Oiuii 06.- 

Water , ;l 

7,572 grams... .... 

, 2 gallons., ' ■ ' , - - 


, :in ' 35 , ,'N..'Y,-,'Oorneli,,A-'g.' -'Ex. ', Sta,, nse'ti copper borate, 'bat 

'only M-: 'a, caanmemar, article; 's'uspemletl hi water. 
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Tie ferrous sulpliate and potassiimi ferroeyamde were dissohed sep- 
arately, a pint to a pint and a half of water being used in e-aeli ease 
When the two cliemicals were completely dissolved they were poured 
together and enough water added to make 2 gallons. Prepared in this 
way the solution is of a blue black color. 


(• 1 ) Go2>per horale niixtmr. 


Cupric sulpluitc 


1 . ... ™ 

Borax {[sofihiiu bonito) 

Ivt (H) grams 

. . . I 0. 45S otMiee. ' ' 

Water 

7, 572 gi'iuns 

. - 2 gallo'JlH. 


This solution was prepared in exactly the same way as tlie last. It 
was pale lilue in color and could scarcely be seen when applied to the 
leaves of i)lauts. . 


( 5 ) Fermc chloride solniioti. 


Ferric chloride 

Water' 

0.24 nrain. 

0. 254 oinice. 

2 gallons. 


< , 0 < j graniS'. 

1 


The ferric chloride was simply mixed with water, the resultiiig solu- 
tiofi being of a deep orange color. ^ 

( 6 ) Ferrom sulphate . 


FfiiTOVis subiluito ... 

IVaier. 


MO. 42 givMiia ....... 

1.07H ounces. 

7, .572 graius. 

'2 gallon, s. ' ' ' , 

- . ■ 


A simple solution made by dissolving the ferrous sulphate in water. 


( 7 ) Cuprk fcrn^cpanide miiCture, 


Cupric snlp'luite 

JhitfiHaiuiir tVoaaaryaTiide, - 

5. 22 grams. . ..... . 

11.00 gianisi... 

. 7j .5'72 *’T'UUS ■ 

0. 184 oiujce. 

0. 4197 ounce. 

2 gallons. 


■ . i 


The cupric snlidiate and potassium ferrocyanidc were dissolved 
separately, each in about a. pint and a half of wafer. When poured 
together a thick paBtedike,. chocolate-browu precipitaf e is formed. 
This, when diluted with water give.s a walnut-brown mixture. 


(S) Cupric hydrpmde mixture. 


Otiprie vsulplujte . 


0, 1,84 ounce. 

IhUa.ssium Itydrate ^ . 


Water ■. , .... 

.. 7, r>72 grams 

1 " *« i.'Oi-j « > 1.1 n 



Oh, . , 


This was prepared similarly to Bordeaux mix ture, which it resembles 
somewhat in color and cliemical composition. 


( 9 ) Potasdinm sttlpMde sQlu^ion. 


BotasHiurn sul]iilnde (livor of tuilplmr).. 

. 28..'JJ4'gratu8 v', . . 

'..Tj, fvTlt.prpp.i »■■■■ ■ ■ 

(1 099 ounce. 

2 gallons. 
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Tlie potassiiHH'Sulphide was dissolved in, 'the water and' sprayed' on^ 
the plants' at once to avoid the chemical change wMeli '(|nickly takes 
place when the soliitio,n is allowed to 'Stand exposed to' the'' air* 

# 

( 10 ) Flowers of sulj>hur. 

The commercial article was used in tlie dry form. 

( 11 ) Sulplwstcatite, 

This, preparation was furnis'lie-d by C. H. Joosten, of Kew York* .It is a fine greenish powder, eon- 
siatingof 9 parts of steatite or talc and one part of finely-powdered copper sulphate. 

The ainmoniacal solution of copper carbonate, containing 2 ounces of 
■copper carbonate dissolved in 1- quart of ammonia and diluted with 22 
'gallons of water was used as a basis in preparing numbers 1, 2, ,4, ,7, 
and 8 of the foregoing. Numbers 3, 5, and 6, containing iron, were 
double the strength of the copper preparations. As near as possible, 
therefore, pla.ts treated with’preparations 1, 2, 4, 7, and-8 'reeeived''l'.32' 
:grams of copper at each treatment, wfoile plats treated wdth , 3, '5, and '6' 
leceived 2,64 grams of iron. It will be seen that in coiiiparison "^rith 
the well-known fun gieides all the jireparations were very weak, the 
Bordeaux mixture being less than one-fortieth the standard strenljth. 

A preliminary test was made of all the foregoiiig with 

the exception of numbers 10 and 11, to determine (1 ) their adhesiveness 
and (2) their jiower to wet the foliage. By adhesiveness is meant the 
resistance to removal by rain or dew. Power to wet the foliage really 
means an even Aistribution over the ^e suriaee of the leaf. It was 
found after nearly a month’s wwk on oats, rye, wheat, and barley that 
no matter in what manner the solutions were applied, with the possible 
exeeption of rubbing them on with the hand, none would spread out in 
a thin film over the leaf surface. When applied with an ordinary im- 
ptoved Wermorel nozzle the liquids would simply strike the leaf and 
roll off in drops. By using a large atomizer, thereby increasing the 
fineness, of the' spray ,',it , was found 'possible to the leaves stilimore,', 

hut the result was far from satisfactory. ' ■'.ya.rio'us 'sttbsteiice such a's 
glue, gumarabic, molasses, honey, and milk were added to theq)rep)aiu.- 
tion'Si'U' the'hop^ thatthey woiildincrease their wettingproperties. Milk 
was found' to be fiairly satisfo^ .'was,, discarded on account' of 

expense. None of the other substances proved of value. Fi nally soap, 
which at the time we were not aware had before been used, was tried 
and was found to give better results than anything hitherto employed. 
After testing various brands, the Ivory soap was selected as the best 
suited to our wants. It was accordingly "Used throughout' ■ tlie,: 'Cxperi-' 
ment, combined with all the preparations except ferrous, siil^ and 
ferric chlorid.e''SolutionSf'these..refosed'''t^ unite w’ith, the soap,, and' con- 
sequently they -were api)jyed without' it. ■ After a number of trials '' the, 
following method of using the soap was adopted : 

Seven 5-cept bars of Ivory soap were shaved upBy means of a small 
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plane. The shavings were placed in a tin watering can and about 1 
gallon of water added. The can was then placed on a small oil stove 
and slowly heated until the soap was dissolved. When eompletely dis- 
solved^ 1 quart of the liquid, or about one-fourth of the contents of 
the can, was added to each solution, A complete mixture was affected 
by pumping the liquid back into itself, using a small hand pump for 
the purpose. In every case the soap readily mixed with the solutions, 
forming a frothy, slimy fluid which dispersed itself over the leaf in a 
fairly satisfactory manner. It may be well at this point to explain 
why it is so difficult to wet the foliage of wheat, oats, and allied plants. 
A microscopic exarmination of the leaves, sheaths, and culms in many 
cases reveals the fact that they are covered with an ex(*6edingly thin 
layer of granular wax, which not only prevents the entrance of water 
to'the tissues from without, but also probably acts as a check to trans- 
piration. The wax undoubtedly protects the plants in other ways, but 
of these and similar questions bearing on the same subject it is unnec- 
essary to speak here, 

METHODS OF APFUYING THE LIQUIDS AND POWDERS. 

The liquids were all applied with a small double-acting force pump 
which has been used by the Division for several years in spraying ex- 
periments. The pump was provided with a Yermorel nozzle attached 
to a lance 2^ feet long. The lance in turn wms attached to the pump 
by means of a jiiece of J-inch cloth insertion hose 4 feet long. Tlie solu- 
tions were prepared in a 3-gallon bucket and sprayed from it directly 
upon the plants. With this apparatus a plat, even after the wheat 
was nearly grown, could be thoroughly sprayed in three minutes. The 
powders were applied part of the time by hand and part of the time 
with a small hand bellows. In the soil treatments the fungicide was 
sprayed or dusted into the bottom of the drills and the seed planted di- 
rectly upon it, ^ 

Having now considered the questions of a general nature connectod 
with the wmrk, the detailed observations made at the time of the vari- 
ous treatments may be taken up. 

DETAILED OBSERVATIONS ON THE TREATMENTS. 

First treatment {Aovemher 14^ 1891 ). — The plants at this time were 
from 2 to 4 inches high and showed no signs of rust or any other dis- 
ease. In some of the soil and seed treatments the grain had not 
sprouted. It was decided, however, to make no observations on any of 
these plats until it was plainly apparent that the seed was killed, A 
careful examination of all the plats sprayed and dusted revealed the 
fact that potassium sulphide was the only preparation that had injured 
tl]|e foliage. The tips of the leaves sprayed with this chemical were,^ m 
nearly every case, whitened and shriveled. As regards the wetting 
power of the various preparations it* may be stated that the feirous 



fciToeyi?:Tiicl,e loixtiire 'Wits tlie only one -tliat' ^ave anytliiiig Jiko' siitisiUc- 
tory results; It Ibrined ii tiliu, wliicli ('overod botli sides of tiu^ ieai\u^s 
fairly well. The teudioicy of all the p.rei>arafcioiiSj with, the exee]if:i(ui, 
of the foregoiiig, wa:S to collect in drops, and 1.1* these attained 8iiflieie,rit 
size tliaii* own wa,,dght would cjiiise thei)! to .r<..)ll tro,r!i t.Iic haif " The in- 
ability to wet the ibliage was markedly present in the c'aso of the plats; 
treated with, Bordeaux i,uixtur<n ■ Annnonia,ca,l s<:.diit'ion 'wii.s somen'hat 
Iwtter ill this respect, but not so good as the copiur boi,*a,,te and cu|'>i:ic 
terrocyanide mixtures. ' Ferric eliloride solution did not show on the 
leaves at all^ nor was it' possible, except in rare instances, to distil igiiisii 
the' feiTOiis sulphate on, the foliage. Sulphur and solphosteatite sliowed,, 
|,)lai,iily ,at' firstj but a» , breath .of wind' or a .little-rain or 'dew wa,-s siif 
iideii t to,' i,on.io ve\air tra^^^^^ 

Beco-iid treatment {November :?5'^ No .iiiarked 'cliange liad taken 

place in, the, gro,W'tli of the 'plants since, the Iasi; treatment. Some' were 
beginning to' stool and others were just piislii.ng tlirongli the; 'soil, s'liOwf 
.i'lig that the seed was somewhat irregular in germinating. : ■S'ot"a ,p'ns-'' 
tule of rust' .could be found- in the experimental block or in any of' 
the '''fields 'iiear b^^ As ixigaixls the wetting properties of th.c 'Yarioiis 
preparations, little cliange ifoin what was nofed iinder treat- 

inent was a])pavent. All of the Ikpuds were slightly lietter in this re- 
spect, blit this ’wa^s !i<>' doubt'-; '<iue'''to accumulation from tlie-'l.aist 
spraying. Not a I’cstige of the ilrst ap]>li<*atiou ol' sul})hur ami snlidio: 
steatite could be seen. 'b- 

Third treatment {.December 5, 189 J),---- At ^ lime all tln.^ plats were 

examined, and in addition to eollecting speciineiis frr)m each, ('areful 
notes were made o.!j tlic iniuries, if any, resulting from the \nrious treat- 
merits, the adliesiveness'-of.. thejireparatioiis, and tire power eaelr ln,:id 
of wetting the folia'ge. It was fouml that in. plats 24 and d8yas'W'ell 
as their duplicates, not a grain hail started. The first of tliese i*ecei ved 
a soil treStmeut of b:hVoum,'es of ;[M)ta:Ssi.iini l:u,c-i'rro!'i.iat<3 s(,>Iutioii to tlie 
plat; the second was a seed.'treat,ment, -a-nd ennsisied of i rr,}',! tiers i,ng t:,l,'ie 
grain twenly-fbur hours in a 1 : 1000 solution of coi'insivemiiltli neater 

Flats 20, 28, 82, 70, 72, ,and"'82 were' in, 've-ry ba<l (:u''::i,i,i(,-litian, nobmoro 
than 1 per cent of the grain. In any case liaving started. ■ T'h,e :im.‘thods 
of treating these plats ha,.s been gix’en in .Table- 1, By referring to i his 
it will be seen that in every case '.'where'h.ot .ivatin* was used ti'ie 'grai'U 
either failed entirely to start or else made a very feeble growth. x\ 
good opportunity of testing the adhesiyeness of tln^ various prepara- 
tions was offered ill conse<4nence of a rain ofmmrly an inch since 
the last spraying. IYutous Terino'yanid'e, cupric fcrroi;yanid(% copjier 
borate, Bordeaux inixtiire, ainmouiaeal solutm^ and cupihs hydinxidi* 
showed on the foliage in the order named. Ferriccldonch^.aiud potas- 
sium siilpliide soluthm were scarcely yisible, and siilphuj* am! sulpho- 
steatite had entirely disappeared. The power of wetting the foliage' 
was constant for each preparation throughout the entire expcfiineiit; 
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Given in the order of tlieir efficacy in this res|)ect they are as foliows: 
Ferrous ferrotyanicle, copper borate^ ciii)ric leri'oc} aiiMe^ ainmoiiiacal 
soiiitioiij Bordeaux mixture^ cupric hydroxide, ferric chloride, and po- 
tassiiiiii sulphide. 

Fourth^ fifths mid sixth treatments {December 14 md 1891, mii Jem" 
mnj i, 1892). — Nothing’ of importance was noted in the intervals elaps- 
ing between thevse treatments. At the time of the fourth spraying the 
potassium sulphide and ferrous sulphate solutions were injiiiiiig the 
foliage so badly that it was decided to dilute them to one-half the orig- 
inal strength. On e peculiar fact noted in connection with the Bordeaux- 
sprayed plats was the entire absence of dew from such portions of the 
leaves as were covered by the preparation. It wars thought that this 
might have an important bearing on tliei)revention of rust, as tire pres- 
ence of dew is known to be necessary for the infection of the host in the 
ease of many parasitic fungi. Further observation, however, showed 
that this point was of no importance so far as our work was conceroed. 
It was only possible to make about half of the sixth treatment, as snow 
began falling soon after spraying commenced and in an hour the plants 
were completely covered. 

Seventh treatment {January 29, 1892 ). — From January 4 until this 
date the ground was covered with snow, making it impossible to reach 
the plants with a spray. Fp to this time the most careful search had 
failed to reveal any trace of rust. The plants had made no growth 
since the spraying on January 4. With the exception of plats 44, 50, 
58, and 60, treated respectively with potassium sulphide solution, fer- 
ric chloride solution, sulphur, and sulxdiosteatite, all the piei)arations 
were showing more or less plainly on the foliage. The ferrous ferroey- 
anide was especially prominent, while cupric ferrocyanide, Bordeaux 
mixture, and ammoniacal solution followed in this resx)ect in the order 
named, « ^ 

Eighth, ninth, tenth, and eleventh treatments (February 9 mid 19, 
March! and 14, 1892, respectively ). — At the time of each of the foregoing 
treatments specimens were collected from each plat and careful notes 
were made on them. However, nothing ymrthy of recording was ob 
served. 

Twelfth treatment {March 25, 1892 ). — ^The weather at this time was 
quite spring-like and many of the plants were bcglimiilg to grow. The 
duplicate plats were not in as good condition as the others, probably 
on account of being planted later and not Iiaving had an opportiiidty 
of getting well started before winter set in. l^othiTig of special im 
portance was noted at this time. 

Thirteenth, fourteenth, and fifteenth treatments {April 5, 16, and 26, 
1892).r-^Emm March 35 to Aptil 5 the plants made a growth of from 
3 to 4 inches. Between the 6th and 16th the weather was quite cool, 
in consequence of which vegetation remained almost at a standstill. 
As regards the adhesiveness, wetting power, and injurious effects of 

Mm— So. — 3 
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leiToeytiiiiile -was tlie'Only oiie'tluit ga'\’'e aovtliiiig lilci':? sa/tisi'aicv-. 

torv rej^ults;' Itaiojaiieda.tlii covi^red 

fairly weii Tlie teiide-iicy' of all. the preparatioius, with tlie t:vx(‘epl':i<)!i 
of the forego.iiig^ wsis to collect in' drops, a.nd if these ;ittaliieil snilicieiit 
size tlieir own wa^iglit would (‘a-iise tiiein to i*o]! fro!u tlu‘. ieah in- 
ability to wet the foliag'e inarkediy present i,u the ('ase of tiie' plats' 
treated with Bordea^ix mixture. AmuKuiiaeal solution wus soiiiew'lnit 
lath a* in this respect, l:>ut not vso good a.s tlie- copper boja-ite a-nd (a:i|Ti;ic 
leiToeyanide, inixtiires. ■' Ferric, chloride soliitioa 'did .not show on tli'tv 
leaves at all;,. nor was it possible, exnept in rare instj'inces, to distingiiisli 
the ferrous sulphateon the foiiage, Sulphur and sii'l|')hosteatite sliowed 
plainly at tirsh but a. breath of wind or a little-raiii or dew' was siif- 
ilcieiit to remove all traces. ' A 

'SecoM trmtment hNovcniher 25^ lS01),—^o marlvcd change had. talvcn 
place Jn tlie growth of the pla.iits since-.tlie last treatm(:‘.nt. 'Sonic' wr^re 
begii'ining 'to stool aotl otliers were .just pusliing t'lirough;' the's()il,.;Slio\V"''' 
ing that the seed was somewhat irregular in gcrniiinvtiiig. Kot. a ]>us~ 
tide of rust could be found in tlie experimental block or in any of 
the Helds near by. As regards the 'wetting pr(>|>ei‘ties of tlus various 
preparations, little chan.ge (Vom wlnit wms noted niHlei’ the first triwt- 
ment was a-pparent. All of the liquids were slightly bettor in this r<v 
spect, hut this was no doubt due to the accumulation from the. hist 
spwaying. Not a. vestige of the lirst applicatiou of sulphur and snl|>ho- 
steatite could he seen. 

Tk i nl fmt im en f ( Decnn her o, 189 J ).— -A t this ti m e all the j)la ts w m*e 
examined, and in addition to eollectin,g specimens friini each, careful 
notes were made on the iiijinhvs, if any, resultiirg from the \'ai'ious treat- 
ments, the ad]K^sivuuless of the lu'eparations, and the {M.ev inMiMudi Inn! 
of wetting the foliage. It was found that in jilats 24 and 38, as well 
us their du|)licatt*s, not a grain liad started. Idie lirst of theses renni ed 
a. soil treittment of 131 ounces of [Mhasslnm bichrornate sitlutioi} lo the 
plat; the second was a seed treatment, and coiisist(‘d i)f iiiiinersiiig ilie 
grain twenty-hnir hours iu a- 1 : 1000 solution ol' ('<)rrr>sive siililinia^t 
' 'Flafe:;20,:.28^^ 70, 72, and 82 'Avere-.i livery !)ad 'lamdifiun, not mor<‘ 

than 1 per cent i>i4he grain in any <mse having slartmi. 41ic. melhods 
of treating these [ilatshas been given iii Table 1. By referring to lids 
it 'will be seen that in .every ease'' -Avliereliot Avater v‘as'useit the''graitt 
either failed entirely to start or else made a. very fechh^ growl h. A 
good opportunity of testing the ad hes^^ of the various preparm 

tioais was ottered in consequence <)f a4]^ai,iifiiil^:,of JH^arly 'air f^^ since 
„ the last s]n'aying., Feiwous\ferrpeyaaiidepcup.ri(*. f(U‘ro(iya,nhle, co|')|>i‘r 
''borate, Eor'deaux',mi'xture.,’'ammoiH a-nd cupri <5 iiydroxidc. 

'.'■slioAved on the: foliage inhh prd'er '■■nam.ed.';'''''lFeri‘i<‘, ehloiahe {irid potas- 
'"siiiiii sulphide: soliitloii were,, ,scareedy''v,isible;,, arid snlpliur ami sulplio* 
steatite had entirely disaiqAeared. The pmwev of wetting tlie hdiage. 
Avas {joiistaijt for each preparation throughout tJie entire experiineiit 
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Given in the order of their efficacy in this respect they are as follows : 
Ferrous ferroc^yanide, copper borate^ cupric feiTocyaiiide^ amnioiiiaeai 
soliitioip Bordeaux mixture, cupric liydroxidCj ferric diloridCj and po- 
tassium sulphide. 

Fourth^ and s^,rfh ireaimenU (December 14 and 23j 1891^ and Jmi- 
mnj tS9^)-~--'Eotlmg of imx>ortance was noted in the intervals elaps- 
ing’ between these treatments. At the time of the fourth vspraying tlw^ 
potassium sulphide and ferrous sulphate solutions were injiniiig the 
foliage so badly that it was decided to dilute them to one-half the orig- 
inal strength. One peculiarfact noted in connection with theBordeaiix- 
sprayed plats was the entire absence of dew from such portions of the 
leaves as were covered by the i)reparation. It was thought that thrs 
might have an imj)ortant bearing on the prevention of rust, as the pres- 
ence of dew is known to be necessary for the infection of the host in the 
case of many parasitic fungi. Further observation, however, showed 
that this i>oiiit was of no imjmrtance so far as our work was concerned. 
It was only possible to make about half of the sixth treatment, as snow 
began falling soon after spraying commenced and in an hour the plants 
were completely covered. 

Semnih treatment {Jamiary 29^ 1892 ), — From January 4 until this 
date the ground was covered with snow, making it impossible to rea(dt 
the plants with a spray. Up to this time the most careful search had 
failed to reveal any trace of rust. The plants had made no growth 
since the spraying on January 4. With the exception of xdats 44, 50, 
58, and 00, treated respectively vith potassium sulphide solution, fer- 
ric chloride solution, sulphur, and sulphosteatite, all the preparations 
were showing more or less plainly on the foliage. The ferrous ferrocy- 
anide was especially prominent, Avhile cupric ferrocyanide, Bordeaux 
mixture, and ammoniacal solution followed in this res]->eot in the order 
named. , ^ 

Eighth^ ninths fentb^ and eleventh treatments (Fehrmrij 9 mid 19^ 
March 4 ami 14^ 1892^ respectively), — At the time of each of the foregoing 
treatments specimens were collected from each plat and careful notes 
were made on them. However, nothing ywthy of retarding was ob 
served. 

Twelfth treatment (March 23^ 1892), — The weather at this time was 
quite spring-like and many of the plants were beginning to grow. The 
duplicate plate were not in as good condition as the others, probably 
on account of being planted later and not having had an opportunity 
of getting well started before winter set in. Nothing of special im- 
portance was noted at this time. 

Thirteenth^ fmrteenihj and fifteenth treatments (April 5, 16^ md 26 ^ 
From March 25 to April 5 the plants made a growth of from 
3 to*' 4 inches. Between the 5th and 16th the weather was quite cool, 
in consequence of which vegetation remained almost at a standstill. 
As regards the adhesiveness, wetting power, and injurious effects of 
i6486--No. 3^ — ^2 
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tlie various solutions, iiotliing ditfereiit from \vha.tj lia'C! l)eeii previously 
observed was noted. As yet not' n sign of ■rust liad been seen, on any 
of "tbe'plants. 'It was noticed that tlie plants sprayed witii, .ferro'ns 
feiTO(,‘.yanide, B'o,rdeaiix mixture, a'lni ainmonla,ea.l solution of «x')'pper 
carbonate were ,inucli, gTeem>r tlian any of the otliers. Tliis difitvrenee 
in color ' of ■tbliage, due to the iip[»lications of chemicals Jn the of 
spray, is, however, not i)jieuiiar to wlteat. It has lVe(|uenfly l>een seen 
ill the case .' of 'similar' work upon otlier 'CropvS., hut no a,itteiupts have 
been,'made to' o,xplain it, : 

' Biosieenth freaim-eut (Majj 6ylS9x ^). — On May 1 rust'waS' i'oiind on ,1 
of the nil treated plats, a few pustules being seen on the loaves of sev- 
eral stalks arising from one root. It -was decided to make no frir- 
ther exami,natioii until May 6, the. day for the regular treatinej,it. ' ' At 
this time, therefore, every plat was examined aiidthenninber of plan 
showing ,rnst 'Was counted. The rust was 'noted 'as being .'present :i,f 
only, one pustule occurred on a plant.. The counting eu-tailed an ,e,nor- 
ittons ainonnt of work, but it was the only way the desired know,!'-': 
edge'could be obta'ined. Tlie plants in all of the original plats a\^eraged 
afc'this time from 15 to 18 inches in height', mul in most respects were, 
in 'gm>d '(mnditioii. 'Be.Iow ivS given, in tabiilaiObrm, the lesults of tiie 
coinrfc on May 6. 

Table 2 .;— number of plants affected with rust on May 6. 

,' SEllIES I.~S01L TEKATAIEXT. ■ . . 


■ .Hat. ■■ V 

Method qf troatiucj. 

Xo. of plants 
showing' rust. 

Itital 

plants 

iial. 

Uupli- 

Ci'ite. 

Origi- 

uai. 

Dupli- 

cjil-e. 

sliowiug 
rusti. ’ 

'1 

01 



0 

40 

,0 * 
0 

0 

(1 

1(5 



92 
» 92 

— 

yiower.s f»r .sulphur,! oniices tt> 20 {V»et ol* row.. 
IJii'treak'tl . 

50 

,. 90 

4 

■5 

04 

or» 

Flowers sulphur, 2 oiiuees to 20 UmO- of row .. 
ITiitreana.,..: ' 

41! 

0 

'40' 

' 2 

0(1 

07 

I’loSvers of' .sulphur, 1 ounce to 20 J'eet <»!’ row. ... 
TJ'utreated, '. 

2(i 

29 

20 

8., . 

08 

Flowers «t'sul}>hur and liine, equal parts uiixed, 

4 fumecB to 20 feet ol’ raw, 

21 

0 

‘:i l,> 

:■ 0. 

90 

T't,i treated '■. ■ . 



.. ■ 10 

lOO 

Flowers of sulplmr .hid liiue iuix(*d,2 oiiiujes to 
, 20 ,feet of roW' 

i 


1 

11 ' 

11)1 

Untreated ' . . ■ 

18 

■' (),'',■ 

0' ,■„ 

d 

■1 u 

■ , .1.2' 

102 

100 

Fiu'rou.s sulphate, 4 ounces tio 20 feet oi* row 

TT,ui,reMt 4'',d 

' !'*■■ 

1 O » 

' ',.1,5 ,■' 

: 15 . 

' 16.'' 

■' '17 
.' '.'is:'; 

■■ ■ 1,04 ■ ' I 
105, ,' 
100 

,' "107 ■■ 

", , 108' 

Ferrous sulphate, 8 ouiicbh to 20 fe«>.i, of r<nv .. 

■ 'TTiiireaWd. ■-...t...... " ' 

Bordeaux luisture, 1 gallon to 20 feet of row. - . . , 

, Untreated 

^ Potfissiuui sid jdude, Vouiiceto ^ .{•■uUou of w'ater 
, to 20' 't'eet.of ro\v , . 'X ■ , . . ' 

' 12 
■ ' 5(1 . 

27 ■ 

'21 , 

’31 

0 

0 

0 

"■' 

()'■',■ 

0 

0 

0 

0 

' ",I2 

1 ' ■ ' :5'0 ■ , 

,■ 37 ' 

V 21 , 

' ' '20 ■ 

21 ■ 

■ ' 22 „ 

2B ' 

'■ 103 
no 
■ 111 
„112 
, ns " 

: Til) treated 

Amiuouuteal solution, J gallon to 20 HhI of row. . 

Bordeaux inixturo, | gallon to 20 feet of row. ... . 

92 

01 

„ : 

-'1 

■■ ' ■ 31 '■ 

,, 9:,{ 

■■, 01 
"', 5 

V, , 

,.24:;', 

",',2'5' 

; ,114,', 

', ,715 1 

Fotassiuiu biohromate, U mimoa U li quarts 
whaler ]>er plat 

dead . . 
47 

■dead - 

d).;" 

', ,50 ", 

47' 
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Table 2. — Showing numher of ])ki)iis affected ivith riist on Mag ^5— Conti niied. 


SERIES li.— SEED TREATED BY IMAIERSIOK. 


Plat. 

Metliod o,f treating. 

No.^ of plants 
showing rust. 

Total 
plants ' 
showing 
rust. 

QvvM 

nal. 

cate. 

Origi- 

nal. 

Dupli- 

cate. 

20 

IIG 

Water heated to 132A° F., 15 minutea * 

6 

■ ' 0 

, ' 0,' 

27 

117 

Untreated ' 

0 

0 

0 

28 

118 

(’opper sulphate, 24 hours iu S: 10(1 solution 

3 

0 

3 

29 

111) 

Untreate'd 

1 

0 

1 

30 

120 

Bordeaux mixture, 24 hours 

IT 

0 

21 

31 

121 

ITii treated.., 

20 

{) 

20, 

‘ 32 * 

1.32 

Potassium hichromate, 24 hours, 5; 100 solution. 

0 

0 

0 

33 

123 

Untreated - 

3 

0 

3 

34 

124 . 

Potas.sium sulpliide, 24 liours, solution contain- 






ing 1 ounee of polassiuia sulphide to 1 gallon 






o,f'water. ..’1 

55 

0 

55 

35 

125 

Ilu treated ■ 

0 

0 

0 

36 

126 

Potassium sulphide, 24 hours, solution contain- 






ing 1 on nee to 1 gallon of water... 

7 

0 , 

7 

37 

127 

TT,>f'vnr,i,w! 

fi 

0 

0 

38 

128 

; Corrosive suhlimate, 1 : 1000 solution, 24 hour.s 0 

O' 

0 

39 

129 

Untreated 


0 

0 


SERIES III.-PLANTS" SPRAYER) "AND, DDSTED. 


40 

130 

Bordeaux mixture, dverv 30 days 

0 

0 

0 

41 

131 

Untreated 

42 

0 

42 

43 

132 

Arnmonlacal solution, evorv 10 days 

0 

0 

'0 ■ 

,43 

133 

ITutreated ■ 

58 

0 , '" 

58 

44 

134 

Potassium .sulpiride solution, 1 ounce to 11 gal- 






Ions of water, every 10 days 

1 

0 

' 1 , ','■ 

. 45. 

135 

Untreated 

■24 

0 

' 24 „ 

4:6 

136 

Bordeaux mixture, every 20 days 

2 ' 

0 

2' 

47 

137 

Untreated. - 

0 

0 

0 

48 

138 

AinTunniacal solution, e.very 20 da vs ' 

10 

0 

10 

,' 41P 

139 

Untreated ■ 

15 

0 

15 

50 

110 

Cupric ierrocyanide inixttire, every 10 days. .. .. 

8 

0 

' ■ S ■ 

, 51 ■ " 

141 

Untreat(?d,. . ■ ■ — 

25 

0 

,25 ■ 

'..53',:^^ 

',142 

Eerrona Ou’rocyanido mixture, every 10 days. . . . 

4 

0 

4 

'C'',53, ' 

'1.43 

Untreated „ ' 

3 

0 

'■,3, 

■ ■ 54 

,144 

CopiKU' lM>rate inixtiire, every 10 days 

0 

' 1) 

'0 '■,■" 

'455, 

145 

T.Tntr<?a.ted,. '’. ; 

37' 

0 

37' ' , 

56 

146 

Ferric chloride solution, every 10 day.s . .. . . ... . 

, 0 

0 

' ■ 0 ■■' 

57 

147 

Untreated 

' '12 

0 


58 

148 

Flowers <ifsul]>!uir, dusted on every 10 days.... 

■ ■20^ ■ 

0 

,.■'20 '■ ■^" 

59 " 

149 

Untre.fited. . . . . . ^ 

" 1 ■' 

'"' 0',",'''' 

1 

(iO 

150 

Sul phosteatiie, dusted on every 10 days ........ 

10 

0 

10 


SE RIES' I Y.-~A1ISCELI. ANEOUS : TREATMENTS. 


''6i' 

351 


, 1 

0 

1 

■62 '■ 

152' 

Seed imnierstjd for 24 hours in llordeaux mix- 






lure, ground .sprayed hefore planling, fuid 






phuit.s .siirayed r'svery 10 days with same prejj- 






aration . . '.,■... 


0 

0 

63 ' 

1,53 

(',:reate(I. - . . . .'■, 

0 

0 

0 

04 

154 

Seed immersed 24 hours in potassium siilpludo 






solution, 1 ounce to 1 gallon of water, soil 


r' 




sprayed, and plants sprayed every 10 days 



0 




0 

■,'0'.'"' 

' ".'3 "' 


,''.,'''.3,'r)5:'.' 

', ■Untreated .'. .■■.I' ■-■-;.■■. .■—,. - - . - -■'■•' .... 7. , 

', 3' ■ 

D 


06 

,'156' ■,': 

See<l immersed in hot water 15 mi mites, grojunl ' 






sprayed with aminoniacal solution, amPplanta ’ 






sprayed with same preparation every 10 daya- 

' ■'''' ''O'' ■'■ 

0 


67 

,''"1,57 

„ ,IJ 11 treated — - - v .... i 


0 

8 

68 

15S 

Seed inimer.scd in hot w'ater 15 minutes, soil 






sprayed with Bordeaux mi.xture, and plants 






sprayed with same preparation every 10 days. 

0 


0 

69 

■■':':ri:59':,„„: 

Uhtrwted A A'> ^ 

65 

..■■.'®'"'' '■■'''! 

71 

70 

160 

Seed immensed m liot water 15 niiiuitos, soil 






treated with lime and sulphur, etiiial parts, 4 






ounces to 20 fecit of row 

0 


0 


101 


B - 

0 






Table 'ytMmher of affected until rust on Ifa?/ '5— Continued. 

SEllIES IV.--MISCELLANEOTJS TKEATMENTS--Coiitiim6(l. 


Plat..' . 

Method of treating. 

No. of idants 
showing rust. 

Total 

'plants 

8,l!owing 

rust. 

Orisi- 

iiai.. 

Diipli- 

oa'te.. 

Origi- 

nal. 

Dupli- 

cate. 

72 ■ 

162 

Seed immersed 15 minutes in hot water, soil 






treated with ferrous sulphate, 2 ounces to 20 






feet of row 

0 

0 

0 

73 

163 

Till treat e<L... ' 

5 

0 

5 

74 

164 

Seed treated24 hours in 10:100 solution of ferrous 






sulphate, soil sprayed with same preparation, 






plants sprayed every 10 days with 4 ounces to 






i gallon of water 

0 

0 

0 

75 

165 

Untreated — 

10 

0 

10 

76 

166 

Seed immersed 24 hour.s in. ammoiiiacal solution, 






plants sprayed every 10 days with same prep- 






aration " . 

0 

0 

0 

77 

167 

Untreated 

25 

0 

25 

78 

168 

Soil treated with salt, ounce to 10 feet of row. . 

8 ' 

0 

8 

79 . 

169 

Untreated. ■ — .. 

20 

0 

20 

80, 

170 

Soil treated with salt, ./a ounce to 20 feet of row. . 

35 

(,» 

35 

8,1 ' 

171 

Untreated 

17 

0 

17 

.82 . 

172 

Soil treated wiih copper sulphate solution, 134 






ounces to 134 quarts of water per plat ~ • 

nearly dead. 


83 

173 

Untreated — “ 

0 

0 

0 

81' 

174 

Plants sprayed with cupric hydroxide mixture 






every 10 days 

0 

0 

0 

,,"'.85,'' 

. 175 

Untreated .... 

0 

0 

0 

1 


In a vStudy of the foregoing table one of the most striking things no- 
ticed, is the absence of rast from nearly all the duplicate plats. It 
should be remembered that all of these were planted from a weefe to 
ten days later than the originals^ in point of growth they were at least 
this much behind the latter at the time of the coimt. The only siig- 
gested explanation of lack of rnst at this time is iipon the assiiinptiou 
that the plants had not reached the proper age for infection. If this be 
trnej as subsequent observations would seem to iiidicate, the fact 1ms 
considerable i>ractical value, as it ’would point to the possible exist- 
eiiee of what may be called a susceptible period, at whxcli time a special 
effort in the way of protecting the plant would be highly important. 
If sxich a period really exist the earlier treatments would be of little 
use and consequently might be abandoned. Looking over the soil 
treatments,' it vappears that in,. no' case, did they have any ap|>rec.ial)la 
effect on the, prevalence, of rust. ■ Thel2: plats, treated gave 301 plantw 
affected, while the nntreated showed 351 plants. 

In the' case of ^he plats, where seed, treatments were made, 92 plants 
were found' affected ' with rust, .while .the ,7 untreated plats used as con- 
trol gave o,nly.'24:. plants. The' plats' sprayed, and.'. dusted' '.s 'Some, 
interesting ■ results. / E'o' rust whatever- was found on sprayed' 
every ten days with Bordeaux mixture, nor could the slightest trace of 
the tiingus be discovered on x>lat 42, sprayed with ammoiiiacal solution 
every ten days. The untreated plats adioining Nos. 40 and 42 showed, 
respectively, 42 and 58 affected plants. The plats sprayed with Bor- 
deaux "mixture and ammoniacal solutiom every twenty days were" notin ' 
..as.; good .'Condition -as those^where:ih:0:iph3^y;'|re^^ 

Taking the sprayed an'd.:^':dusted;:p®||a#i 
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difference between tliem and tlie untreated so far as' rust .was, con- 
cerned. Where Bordeaux mixtiirCj ammoiiiacal soliition, ferrous ferro- 
cyanide, and cupric ferrocyanide were used tlie wheat was certainly 
miieli greener and more, vigorous than in the untreated plats. In the 
iiiiscellaiieoiis treatments nothing' appears to warrant the assumption 
that any of them, prevented rust. ■ 

In searching for the rust an interesting fact was brought out in con- 
nection with the distribution and sj)read of the fungus. In every case 
the affected plants were found in spots scattered here and tliere in the 
plat. Frequently 25 or 30 plants growung together would be foiind 
badly rusted, while plants all around would be perfectly free from the 
disease. Again a single plant in a plat would be found showing* per- 
haps only one affected leaf. Observations made upon these rust areas 
revealed the lact that they acted as centers of infection, the x>i^insite 
spreading from them to adjoining plants and thence to other parts of 
the 'field. 

Examining the weather record for ten days precediBg the disco very of 
rust, we find nothing to warrant the belief that the simultaneous appear- 
ance of the fungus the first week in May in widely separated spots was 
due to i)eciiliar climatic conditions. The weather conditions at this 
time, so far as relates to temperature and rainfall, were not abiiormal, 
as will be seen by consulting the table given below : 

Table 3 . — Showlncj the daily 7Hean temjierafnre and daihj jyreciiriiation^ at Garreit 
Fm%Md.,yromAi)Yll20,lS9,^,toM(ujm,lSm. 


Date. 

Tempera- 

ture. 

Preeii>ita- 

lion. 

Apr. 20 

40 

0. 85 

Apr. 21 

44 

1.3U 

Apr. 22 

52 

0. SO 

Apr. 23 

54 

Trace. 

Apr. 24 

55 


Apr. 25 

46 


Apr. 20 
Apr. 27 
Apr. 28 

40 


■ ■ 53' ■■■■■. 

■ ■■ 62'.- 


A'pr. '29, 

,62 

0.40 

Apr, 30 

:58': ■ " 


May , .1 



May 2 

62 

Trace. 

May , ■ 3 
May ■ "4 
,Muy, 5’ 

66 

66 

■ vs: ■■■ ■ . j 


May e 

■ ■ 65 


May : , 7 



May 8 

.■ :-45'' 


, May . ■ 9 

61 

', 'Trace. 

May 10 

50 


May 11 

64 

0,69 

May 12 

56 


May 13 

57 


Ma'v 14 

56 

0.69 

May 15 

56 

■' Trace. 

May 16 

59 


May 17 

■.G5- .■■■■■. 


May 18 

56 

1. 10 

May 19 

59 


May 20 

62 



Sevmicewth treatment {May Id, 1892 ). — STo critical notes were made 
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' ' ■ ■ ■ '' ' 

' It was seen that the rast was spreading rapidly on all tlie plats except', 
tliose treated erery ten days.witli Eordeanx niixtniH'^, ajiinioiiiaca] 
soIntioiitfeiToiisIerrocyaiiide,' cn])rie lerrocyanide, and ia'>pper borate'.' 
As far as eoiikl be deternriiied from a si:iperlieJaltrxan'diKiti«')ii, tlii3 pbits 
sprayed, with the two first- luinied prepjM'ations a-nd with. 'ferrous' .feiTO- 
cyanide -were wholly free 'from rust. 

Ai'iotliei* fungus appeared at this time, and 'for.a 'wiiile t.h!*ej.itene(l to 
occasion 'as uiiieli damage as rust. Mi,eroseopi(^ examliiatiou revealed 
the fact that this parasite \X‘as Sepforia graminum Desm., a fuiigus known 
to occur ' ou many grasses in various parrs of the world. The leaves 
attacked by the Septoria show at lirst brownish elongated s|>ots; these 
soon run together and eventually the leaf turns yellowisli brown and 
shrivels up. In addition to the foregoing disease it wuis foil lul that 
many lower leaves on every ]>lant were turning yellow witliout/ the at- 
.. tacks ,of fungi or parasites- of any kind. Eor a , ti.i'ne the yellowing was 
thought to be a normal appeavane-e due to old age, and to a (iertaiu/ex- 
'lentllils -was -probably the case. From the luct, however, that- the 
-yellowing; was- largely absent on the parts sprayed with Bordeaux 
' ini:xtiire, a-iiiiuoiiiacal solution, and ferrous ferro<'‘-ya'uide, it would appear 
that these treatmeiits, either indirectly by their action on the siiil, or 
clIiMMdJy by exer^ some iulluence on the host, had enabled the tirst- 
ibriued leaves to perforiu their fiinctioiis beyond tlie usual period. The 
exidanatieu of the pheuonieuon, however, involves the (liscussiou of 
pliysiologieal qiiestioiis beyond the pi'oviuce of this paper. The only 
'Olpect in'' mentioning the' 'matter '-at . this, point' is. to ma'ke dear -the 
'subsequent notes on 'the effects of 'tlie'dreatments.' In' view of the .innir 
approach of harvest it wasdecided to inake no fiirtlier treatments, lint 
the observations were continued at intervals of four to eight da.ys. 
These will be given under lieadings the sairie as in treatmenls. 

, , Ohservatiom on Mmi 2r>^ and Prepa-rations w'ere ■ ma.de;, 

:On 'May; 21, for a critical' examination of every 'I'iat. A schedule of 
point's to be noted ^ras ]>repare<l - and this was ’hilowed a,'S "m,*ai'l,y I'ls 
';possil)l6, tlir'o'ugliout the .exami'nation. ■ '.Tlie ' schedule. 'w’'as as 'fol li nvs : 

,(1) (general (midit4o7i.--Undev thi'S lieading three'flrings were (‘oiisid™., 
''crecl, iiamely, f«.)- .size of plants, (/>) -color of ..I'fla'nts, a-nd (e) 'numhcn* <d* 

■ plants -.to .the, plat, ' O'u .a.-scafe of .-100, 'size was, imule. 'to (*,o'nnt'r>d pr'uirts, 
'C-olor, 30;-poi'n.ts,; ai-uTnumber of .plants, ^'to thcplat 20 -points. Tlu^- nUmd- 
ard for size and number of plants to the plat wa.s obtained irom phuds 
in aiiadjoin In considering color, tlie entire absiuiceol' yellow 

'leave's^ -whether due to fungi or otlier causes, was taken a.s pmieet, in 
thi-s''cas'e-'giving 30 points. 

(2) Detailed eondliion. — Tu this ease six things wvre (‘onsidm'cd 
namely: (c) Mize of plants, [h) amount of rust, [c] amount of Septorut 
graminani, (d) amount of other fungi, {e) amount of yellow Ibliage, amj.. 
(/) injiiry from the trea.tments. To obtain the size of the plants, 
urements w^ere made at three points in each plat and the average ' 
faleu.-',;,-v'It';Was;plan.ne|t-.,t 0 ..Met<|rihihe^^^ aii actual 
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count of the affected plants, but this wasfoiiiKl to be out of t]i6 qiies- 
tioip as it would havC' involved the coiiiitiiig. of almost eveiy 'stalt. 
Wlieii it was found tluit the imst was so widely distributed^ a count of 
only a few of the more ijronvisiBg’ loolving ])lats was made, Tlie data 
oil the amount of Septoria^ yellow foliage, etc., was obtained by care- 
fully examining th.e xilats ami marking tlie results in xmrceiitages. It 
is hardly necessary tO' give in detail the-' -figures obta/ined as a result of 
the- foregoing observat-ions. Summarizing the data, it, may be stated as 
follows': ' 

(1) The general condition of all the original ];)lats, with the exception 
of those treated witli Bordeaux mixture, ammoniaeal solution of cox>per 
carbonate, feiTous ierrocyanide, and coi>per bora te, was the same, aver - 
aging 55 to 75 when coinxiared with wheat in the held taken as 101). The 
poor condition of the wheat, treated as well as untreated, wheii compared 
with the ordinary Held crop, Avas due to a namber of causes, the most 
important being the omiSvSion of iertilizers in planting and the thinness 
of the plants due to necessary walks, alleys, etc. The condition of the 
plats sprayed with Bordeaux mixture, aiinnoniacal solution of copper 
carbonate, ferrous Ierrocyanide, cupric ferrocyani<le, and copper borate 
averagurl 90 to 1(H), wlien compared with the held crop. 

(2) The general condition of all the duplicate plats was 10 to 20 
pointsdower than the original. ■ 

(3) There was no marked difference in tlie height of the plants in 
the various plats, tlie nvera.ge .for the originals being IS 'to^ 30, inches'' 
and.'the, duplicates 14 to 24 inches. 

(4) Tlu^ amouiit of rust on the various jdats, as ii early as could be 
determined, was the same, fully 00 ]>er cent of the plants in every case 
being affected. ; aetnal (u:)iint of the rusted plants in 13 plats gave 
tliehblhnving results:' 


'FiV n LK 4 , — X h o H'i )i <1 (Hi it a I n it m her of r it fifed phi ii is on 14 pi a is. 


Plat. 

Metliod <0U n:;alin !!^^ 

n timber 
(vt‘ plants 
showiiig 
rust. 

1 


l,f)U8 



2,500 

. :T' 


LOlO 

4 

Soil in-idnnMjl. with siili»hnrv..... . — 

2. :ioK 

5 

I I'll 1 rt'ii'l'inl . ' 

2. UH> 

ii 

j Soill roul iiMMtl with sn'i|>hur. 

1,741 

40 

Spraycil with liordeuHN: iJiixtnrc «?very lo dnya. . 

2,710 

4 1 

1 IlltlVJlttMl - . 

2, 5f58 

4 ‘4 

Spra_\ ihI wl I h ^unmoniaonl wOutioH (jvery 10 days - . . ... - ... . . . 

1.247 

44 

Sprnvcil wil li potaasiunt Hidplialo solutiou ovei-v 10 days. . - . . 

2,729 

40 

S}>my<Ml with iionlcan-NL nuxturo. ovia'y -0 <lays 

2,451) 

4K 

Sprav*‘d with ammoniaeal solnlioji evory 20 days i 

2. 072 

5<» 

SpraVed wit h cni>ric lonMicvauido mixtiiiv evofv 10 days 

1 2, 7a{; 

52 

.Sj)raye(l with iorrous iVa rocyanido mixture ovary 10 days 

. ' ,2,'':'54'8;':: 


Each of the foregoing plats eoutained from 2, (>00 to 3^400 plants. 

(5) fSeptorki gnminum occurred up<^ all tiie plats, from 5 to 10 x)cr 
cent of the foliage being affected. It was AVorseAvhere the plants were 
thick, a.nd Avas almost entirely absent where, from the effects'of the seed 

;treati'peBts':.,;'hii'^';;::b|lier'."cahses^';'4l^ 
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Bordeaux mixture aiid^' aBmoiiiacal 8oltiti,on of copper' carbonate ,pre-' 
vented tliis fiiiigiis to 

,(l,>) All plants except those vsprayed with .Bold eaiix inixtoixiy iw^^ 
iiiacal soliitloii, and fei'roiis ferrocyanide, showed iroiii 5 to 20 per cent 
of yellow foliage. Tlie above exceptions' were practically free tro'iii tli© 
trouble. , . 

(7) The injury to the plants resulting froiU' the work was only marked 
ill the case of the soil and seed treatments., ddieseare releiTed to in 
'detail in Table 2. ■ 

Observations on June ij From 'May 26 to June 4 rust rapidly 

increased ; in fact, at the latter , date not a leaf could be found tli at did 
.not show the fungus. The lower leaves were in every case the ,, more, 
badly diseased; the rust sori, however, were found in great quantities 
on the very toi>most leaves. All the fields in the neighborliood were 
badly rusted, In many eases the plants being literally red with tlie 
fungus. For the first time the teleiitospores were found ami upon ex- 
amination it was seen that they i>ossessed all the characteristics of those." 
belonging to 'Piiecmki ruhigo vem. No further field notes were made 
aBd„.,on. . June: 9 the crop was harvested. The crop on each plat was cut 
ill the usual manner, after which each bundle was marked with a num- 
bered tagy and sliocked after the ordinary fashion. The weight of the 
straw and grain, weight of grain, and weight of straw were next deter- 
mined. The straw and grain together were first weigiied, then the 
latter was flailed out and weighed, tluis giving^the rest of the data. A 
careful study of these figures reveals so little of interest that it is deemed 
Unnecessary to publish them in ML The yield was fairly even through- 
out the field, the only striking differences in this respect being where 
the plants were thin on account of certain seed and soil treatments, the 
injurious efi’ects of which have already been pointed out. Summing up 
thisphase of the subject, it may be said that so far as aifecfing the yield, 
except in the cases noted, the treatments had no appreciable effect 

.SITFFLEMEKTABY' EXUEIII^^^ TEE XEEA:T,MENT OF EUST/ OF 

WHEAT AH.D: OTHEB ' GEBEAES . AT ' aABBETT PABK,. MABYnA'HD, ■ 

As: a; supplementary experiment it' was decided early i'lf March, 1 892, 
to,.',' .spray ■ spring-planted wheat, -.mats,, and '.'rye .with a number '.of.' tlie. 
standard fungicides, using full aiul half strength sohff^ It was 
thought best to plant the grain as late as possible in order to invite 
the attacks of rust fungi. No ■ harvest: of course was ' expected. On 
May 17 fifty-Seveii plats, each '-3 by -sa;" feet, . were. .stakecloffy.'.'Thh^^ 
plats were planted with wheat, 12 with oats, and 9 with rye. In 
the.'.'case' of 'each"erop': half of the;,'.plat's ■ w.ere treated, ami half xcere 
left for control. ...The .fiingieides.use.d' weru'Bordeaux mixture, .full .and 
half strength, ammoniacal solution, full and half strength, sulphur and 
siilphosteatite. The Bordeaux mixture, full strength, coiitained 6 
..p0inds '';:of. copper '. sulphate,;.;^ to 22 gallons of 

water. The ammoniacal solution was made by dissolving 2| ounces 
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of copper carbonate in IJ piutS'^of. ammonia tlien diliitiiig to' 25 gallons* 
Tiie siilpliui* and siilpliosteatite were iised as described in the experi- 
iiieiit with wilder wheat^ p, 202. The plants were treated at intervals 
of twOj teip and twenty days, respectively, from the time they appeai*ed 
above gToiind iiiitii they were 8 inches high. Without going into the 
details of the work the results, may be briefly siiminarized as follows': 

(1) Bust appeared more or lesson all the plats when the plants 'were 
from 2, tO' 5 inches high. ' 

(2) The fungus was more abuudant at first on the untreated plats 
and those dusted with flowers of sulphur and sulphosteatite. Despite 
the treatment, however, rust increased on every plat, and by the time 
the plants were 8 inches high there was no difference between the 
plats as regards the amount of the fungus. 

In all cases where the liquids were used, soap was added to make 
them wet the leaves more thoroughly. It was found, however, ex- 
ceedingly difficult to cover the foliage even when the sprayings were 
made every two days. In case of the oftu‘epeid^^^^^ fully 

four-fifths of the leaf surface was frequently fbuiid wholly unprotecte<l. 

EXPEUIMENTS MS} ■ MANHATTAN, ' KANS. ' ■ , 

Mr. J. F. Swingle, to wffiora the work at this place was entriisted, 
conducted the experiments on his farm amileand a half from the State 
Agricultural College. Early in September, 1891, Mr. Swingle was 
requested to select froin an average field of wdieat a block containing 
8,000 to 10,000 square feet. This was done, and on October 13 the 
ground was platted. Kineteeu plats were laid out, each 20 feet square, 
in 4 rows, extending east and west. Theidat in the southeast corner 
was cut out ill order to give the necessary number. The accompanying 
diagram shows tlie arrangement of the plats, and the explanation gives 
the treatm,ent cmch 'received':. 

BlAQiiAU h-~—Shminng plan of experimeHt at . 


H 
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Explanatiox OF Diagram 1. 

Platsl, 3, 5 ,g 7, 9, 11, 13/15, 17, uiid 19, nntix>ate(l. 

Plats 2, 8, ■ami 14, sprjiyed every tea days Avitb Bord.eaiix, mixl-iire, iiill sireagtli, 
from tfee time the I'daats {qiimared ahove groniul Tiati.1. liarvest. 

Plats 4, 10, and IG, spraycnl every ttni days with aininoniaesil solution of eo|'ipcr car- 
hoiiate, Ml, strength, from the time the plants appeared a'liovo ground nntil harvest. 

.Plats 6, 12, and IS, sprayed every ten da, ys with potassium sulphide solution, 2 
oMBces of ■potassinni sulphide, to 3 gallons of water, from tlie ti me tlie plants a/ppeared 
above ground until harvest.; 

The land was ricli bottoit/ liav.iiig g-rown but one ])revioii8 crop mul 
that ill 1891. By an accident a ]>aTt of ttfe field selected was I'dowed 
early in July. This part fo,rtiin ate, ly almost t^xactly coincided with 
plats 3, 4, 7, 8, 13, 14, 17, and 18. Mr.' Swingle iu coinmeiitiug upon, 
this point says: 

In selecting the field of wheat I did not think of the early plowing a part of it 
received. This, as will he seen further on, had tin iiupoi;tant hearing on tlnyvield of 
straw and grain. It so happened, however, that the lines rtinning norih and south 
and separating the early from the late plowing almost coincided w'lth tlie lines se|>“ 
aratiiig certain plats. In considering the effect of the treatment, tlierefV)re, the 
plats plowed early should be compared with each other and not witli those plowed 
late.' f:. 

The sprayings were made witli a knapsack pninp and Yermorcl iioz- 
'.52le5;beginBing..oii October 17 .and ending' June 13,, .no soaf) lieiiig used... 
On June 21, Mr. Swingle, acting under iiistriictions iroiu the wri ter, 
careMly.:.;examiiied. the plats ' an.d ■ estim.ated to : tli:e best'Cif .Ill's nliil'ity 
.the ainouTit of uTist on e'ach', . Theft! gures obtained are set tortlTin the' 
'ibllowing'^baMe.::', 

TablK 5,--AS7<v>ana// thcj)er cent of rust on llw irmfed and untreated jdafs Jane i'^L 




P(‘r coat 

'.Plat. ; 

Kiiul (»r Iivaliacat. 

of jilaatH 

',i' 

IJ at ' 

80 ' . ' 

■2 

Uoi'tiaaiu nii.staiv — 

20 

!» 

lTat:w‘at(*«l ■ l 

m 

.4 

Aaiaaana«‘id salal iaa 

^ 05 


Uatn-utaii ■ V. .. , ., 


i'l . , 

i.’otas.siuai Kul)>hida ' ' 

' '75 

, 7 ■ 


DO 

S-" 

llorU'eaux anxtura ■... 

la 

■ <:> : . : 

IJatraaleil : .. 

'70 

' lu . . : 

AiaaH>n'aa'al wolut ion ........ 

. ■' 75 

' ■ II' 


DO 

, ■'12' , i 

i*«iita.swiiinj saijuliith^ 

40 

n \ 

U'atmited .1 . .1 . . . , . , , . . . . , . 

100 

14 ■ 1 

Bui'daau'x aiixture 

',.'.25'" 

'1 

Uutrfatod 

„ ■ '75' '' ' 


Anuattaiaral .saluliaa ..... , , 

'■■■'■ 75 ' 

'IT': 

ratreated . . . . : - ■ ... 

100 

IK . 

}*oras.sima .salphide - ..... 

75 ' 

' ; III, 

1 Uat routed . ........... 






:.f Aecord!ngto,tlieMngoing,estimate, the^fdtitsdprayed'witli Bordeaux 
inixtnre w'cre much more free from rust than any of tlu^. otlH‘rs and 
]>otassinm sulphide \vas better than ammoniacai solution. ThcM‘arly 
plowing did not seem to alfeet the results at all, so far as rust wjis caun 
cerned. Mr. Swingle whas directed to collect material from all tlu^. plat s 
and forward it to Washington for examination. This was done, and 
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results of critical study of tlic material showed that the estiiiiatemade 
ill the 11 eld, regarding the amount of rust oii each plat, was a, cob ser- 
vahive one. , On June 27 and 28 tlur grain was harvested with a , sickle, 
each plat lieiog triiiiincd down beforehand to feet square. tJvotliing 
further was done with the grain niitil August 8, wheii.the straw and 
grain were weighed ainlthe latter tlireslied' out with,, a tIaiL 
T,i:ie result of this work is set forth in the fVdlowiug table: 

Table 6 . — ShovnKj irehflit of siraw mnl (jrarn and u'eUjhi of gniin and of siraw fmn 

eiieh plat. 




Wtdglit 



Plat-. 

Kind of treat lueiit. j 

of straw 

AVeigiit 

Weight 



andgrain. 

of grain. 

of straw. 

1 

IT u t reated, late plowing — 

23 

7 

ir. , 

5 

do ■ .-J 

23 

7 


2 

Uordeaux loixturo, late plowiaa" - - 

24 


10 


lTiitre!ited,earlv jilowiiiji’ 

34 

10 

24 • 

8 

Bordeaux mixture, early plowinu* 

34 

11 

23 

14 

do ' 

32 

10 

22 

7 

10 

Untreated, early plowinii; 

Anuviouiaeal s«»i tion, late plowiiit:: 

31 

. ■ 28 . 

9- 

9 

21' , 

" ■ 19 

11 

T^ntreaied, late plownix, -.T 

! ■■■■ 17 

. 5" 

: , ■ 8'. 

4 

Annnoniaeul solution, tairly plowing . . . . . 

> ■ 35 

9 

. :25'' 

n 

Untreated, early plowing- — ..... .... , ... 

i ■ 29 

' s: 

,20 

10 

Auunoiiiaeal solution, late pk»wing’ . - - I 

... : 24 ' , 

,,'8 

' 15' 

111 

Untreated, late ploNving. 

> 

5". 

9 

12 

Potas.simu .snlphide, late plowing, . ... . . . 

1 19 ■ 

fi , 

13 

u 

TIntnaited. late ploAving. .. .. . . ..1 - 

- 20 

7' 

13 

18 

Potassium sulpliidi-, eaiiy plowing- 

1 33 

10 

23 

ir> 

Unt reated, late. ]dowing.'.. 

■ 20 

0 

13 

0 

Potassium suijihule, late ])lo\ving 

' '25 

7 ■ 

: ,1.7 

17 

1 Untreated, early idowing 

32 

9 

23 " 


Tlie plats are annnged so as to bring those plowed early and late to* 
getlier, for the sake of niore conveniently eoinjiaring them. A study of 
the figures reveals the fiict that there are no very striking difierenees 
in firiyor of any of tlie treatments. Coinijaihig tiie total yield of plats 
8 and 14, sprayed with Bordeaux mixture, idowed early, with the 
the yield of plats d and 13, the nearest untreated plats, plowed early, 
it'iS'Seen tliat. there, is an increase of..-3'|X)U:nds in the total .yield and ' 
'3 pounds in ilie. yield .of 'grain .in '.favor..; 'of tlu^ s]>rayi,ng.,'' ... Plat .'2, 
treated wi tli Bordeaux mixture and x>lowed late, yielded oiily 1 pound 
..more' straw. tlian ■plat untreated.. ■Gompa-red witli'''Uirtre:ated'; 

: 0, .how'ever,'X.,)lat ,2 yielded 3 pounds inorc^. stva.w I'or tlie sanie amouiit...'' 
of grain. Where the plats were sprayed witii the animonia(*al solution, 
t here wa,s an im-reaise in every case of the treat e<l <^ver the untreated; 
in fact, the dih‘erence, between the sprayed and nnspvayed phits 
was here more striking than where Bordeaux mixture was used. It 
is doubtful, liowever, if this increase was due to the prevention of 
rust, for, as shown ia Table 5, these plats were almost as badly rusted 
as the untreated. It is barely possible that the iiutreased yield was 
due to the fertilizing effect of the ammoniacal solution on the soil.' Tlie 
qilats sprayed with potassium snlxfiiide gave about the same amount 
of increase as those treated with the ammoniacal sohitioiu There is no 
apparent reason for believing that the increase was due to the prevein 
tion. of rust. On tlie other hand, there is some proof, that increased 
Jhrtility;'pf'-pA 
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liave eaiisecl , difference noted. Slimming up tie' results 
of tills 'experiiiienty it may be said that so tar as eoiiM be ascertained 
by a careful ■ examination Bordeaux mixture did, to a considerable ex- 
tent, prevent rust, but the otber prex>aratioiis liad little or no effect 
oil tlie disease. Furthermore in no case did the prev'eiitioii of rust affect 
the yield to any appreciable extent. 

EXPEBIMENTS AT BOGKPOKT, KAXS. 

' Mr. Eartlioloiiiew’s farm, -where the experiments described in the 
following pages were conducted, is located in Rooks Oounty, latitude 
39"^ 30^ north and longitude 99^ 20' west. Three lines of work were 
carried on at his place, which may be designated as experiments A, B, 
and C, respectively. ■ 

Experiment A. 

This experiment was, to a certain extent, the same as' that conducted 
with winter 'wheat at Garrett Park, Md., there being hen kinds: of .soil 
treat nieiit, seven of seed treatment, six treatments involving spraying, 
and six combining all three of the foregoing. The soil selected tor tlie 
work was rich second bottom, so situated as to render the eropKS plan ted 
upon it peculiarly subject to the attacks of rust fungi. In accordance 
with instructions from the Department, Mr. Bartholomew early in Oc- 
tober, 1891, staked off* 132 plats, each 25 feet long and 4| fiw4 vdd 
From October 9 to 15 the wheat was planted, the variety Ivuowii as 
^^Turkey being used. The grain was all planted in rows 9 inches 
apart, there being live rows in each plat. Eigliteen inches were left 
between plats to serve as walks. The following is a tabular statement 
showing the treatii|ent each plat received: 

Table 7. Shomng munner of treat me ni of plats in Experiment at lioelpoi'tyKans, 


'Iviml of treatuioiiit. 


I and 66' 
. 2 and 67 

3 and 68 

4 and 69 

5 and 70 

6 and 71 

7 and 72 

8 and 73 

9 and 74 

10 and 76 

11 and 70 

12 and 77 

13 and 78 

14 and 79 

15 and '80' 

16 and 81 

17 and 82 

18 and 83 

19 and 84 

20 and 85 

21 and 86 
22 'and 87 
2:} and 88 

24 and 89 

25 and 90 

26 and 91 

27 and 92 

28 and 93 
29. and 94 


Untreated. 

Sc»] treatment with dowm of oiincea to 25 feet of iw. 

Untreated. 

Soil treatment with dowers of snlphur, ounees to 25 feet of row* 

Untreated. ' ■ . 

Soil treatment with tiowers of Hulphnr, U ouneos to 25 feet of row. 

■.■Untreated. 

Uil.reat£v^^^^^^ ami aulidmr,eciu*l parts mixed, 5 oiineeH to25 foot of row. 

Untreat lime and aulphui*, eqital jnrrta .mixed, 3|f m'nn'‘esto,25 fuet of row. 

with jmwderedexsiecated ferroTissulniiate, S ounoeH to 25 foot of rtnv. 

Swl treatment with 5 pints ofwatert‘ontaininp:5 ouneesexsku'attMlhtfrousaaipliato 
' TO <s5 loet ot row. . ■ ■' *' ■ 

Untreated, ' 

M ti^atment With Bordeaux mixture, 5 pints to 25 l^et of row. 

"Untreated, ■ 

^ containing 1| ounces potassinin Bidplude to 

Untreated. , ■■' 

^ solution of copper carbonate to 25 feet 

■■Untre'ated, ■ , 

Sml imiuersed in water at 
Untreated. 

UntreatSl?'^^*^ ^ aolutioii of copper sulphate for 24 Ijoura, tben limed. 

Seed immersed for 24 hours in Ijk>rdea.nx mixture, 

■■UntrMted.,' ' .^■'.'■h:' :,"■":■ , ■ ■■'■" '■^ ■ '■,:■ '' ','■'' 

UntreSf.^®'^^ solution of potassium bichromate. . ; 



Table 7. — Shotnng mannn- of treatment of plats in £xperimeni A, at Boeinort, Kans . — 

Contimied. 


PI'lt 

Kind of treatment . 

30 and 95 

.lii ■ ■ ■ — ' 

Seed inimorsed for 24 hours in a solution of potassium sulphide, 1 ounce to 1 gallon 
of water. 

31 and 96 

Untreated, 

32 aad 97 

Seed immersed for 24 hours in a solution of potassium sulphide, 4 ounce to 1 callon 
of water. 

32| and 98 

Untreated. 

33 and 99 

Untreated. 

34 and 100 

Seed immersed for 24 hours in a 1 :1000 solution ot corrosive sublimate. 

35 and 101 

Untreated. 

36 and 102 

Plants sprayed every 10 da-^ s wdth Bordeau:s: mixture. 

87 and 103 

Untreated. 

38 and 104 

Plants sprayed every 10 days with ammoniacal solution of cojiper carbonate. 

39 and 105 

Untreated. 

40 and 106 

Plants sprayed every 10 days with potassium sulphide solution, 2 ounces to 3 
gallons of water. 

41 and 107 

Untreated. 

42 and 108 

Plants sprayed with Bordeaux mixture every 20 days. 

43 and 309 

Untreated. 

44 and 110 

Plants sprayed with ammoniacal solution of copper carbonate every 20 davs. 

45 and in 

Untreated. 

46 and m 

Plants sprayed with xmtasbiuin sulphide solution. 2 ounces to 3 gallons of water 
every 20 days. 

47 and 133 

Untreated. 

48 and 114 

1 Seed, soil, and spraying treatments. Seed immersed in Bordeaux mixture 24 
hours? soil treated with 5 pints of Bordeaux mixture to 25 feet of row? plants 
sprayed with Bordeaux mixture every 10 days. 

49 and 115 

Untreated. 

50 and 116 

Seed, soil, and spraying treatments, with potassium sulphide solution. 3 ounces to 

3 gallons of water. Seed immersed for 24 hours ; soil treated with 5 pints to 25 
feet of row ; plants sprayed every 10 days. 

51 and 117 

Untreated. 

53 and 118 

Seed, soil, and spraying treatments. Seed immersed for 24 houi*s in ammoniacal 
solution of copper carbonate, plants sprayed every 10 days with the same 
preparation. 

53 and 119 

Untreated. 

54 and 120 

Seed and sptraying treatments. Seed immersed for 15 minutes in w’ater at 133® P. ; 
plants sprayed every 10 days with Bordeaux mixture. 

55 and 121 

Untreated. 

56 and 122 

Seed and soil treatment. Seed immersed for 15 minutes in water at 133® P. ; soil 
treated with lime and sulphur e<iual parts, 5 ounces to 25 feet of row. 

57 and 123 

Untreated. 

58 and 124 

59 and 125 

60 and 126 

61 and 127 

Seed and soil treatment. Seed immersed in water at 133® F. for 15 minutes; soil 
treated with ounces ferrous sulphate to 25 feet of row. 

62 and 128 

63 and 129 

64 and 130 

65 and 131 

Beserved for spring treatment. 


The Bordeaux mixture and ainmoniacal solution used throughout the 
foregoing experiment were full strength, i. e., containing, respectively, 6 
pounds of copper and 4 pounds of lime to 22 gallons of water, and 3 
ounces of copper basic carbonate dissolved in pints of ammonia 
to 22 gallons of water. Soap was not used with any of the prepara- 
tions. All of the soil and seed treatments were made before the grain 
was planted. Spraying began on October 28, and with the exception 
of three interruptions caused by cold weather and snow, was continued 
at the regular ten and twenty-day intervals until harvest. Ko rust ap- 
peared until May 24, but from this time on it increased very rapidly, 
every plat in the entire tract being attacked to a greater or less extent. 
Upon examination the fungus proved to be Fmdnia mUgo-mra,, the 
comlnon species of western Kansas. In accordance with directeons 
from the Bepartment, Mr, Bartholomew made ear efrl notes on the 
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various plats with respect to the effects of the treatments on nists and 
other fiiugi. After harvesting, the total yield of straw and grain, tlie 
yield of straw, and the yield of grain were eacli ascertained. J'roni tliis 
data the following notes on the general etterit ol tln\ treatnieadp on 
each plat were iwepared by Mr. Bartholomew : . 

P'kiis I Untreiited*. Tliese were so near like all niitreatc-d -plfits that 

: . their condition 'may he taken as a standard.' Three fniig-i 'werti noted Iht^ 

plancs; viz, Puectnia ruhiffo-i^em on nearly every lent; Pncmtia gntminh on a.ii ota-a- 
sional stalk, and Sepiorin (jramiuum on many of the lea ves, but causirtg iio stvritms 
damage. 

Plats '^ and 67, 4 and 60, 6 and ?i.-Soil treatjnent with (lowersof sniphiir; yield of 
both straw and wheat above the average, but the red rust w'as iiotieeahle on every 
plant, not, however, in clestriictive (jnantities, as the wlicat was full and pluinp. 

Flats Sand 73, 10 and 75.-— Soil treatment wdth .sulphur and lime; showed the usual 
amoiiut of rusty with an a veragaj product of wheat and straw. 

Flats IJ uni 77.— Soil treatiuent with sulphate ot iron ; slu/Nved the rust in avi'inge 
cinantities and yielded a mediimi ainonnt of graiii, 

Flats'li Soil treatment with ferrous .sulphate in water; did not show as 

good results ill yie^^^ The usual amount of rust Ava.s pre.senis. 

Flats 18 and .ST.-— iSoil treatment witli Bordoaiix mixtnre; show ed normal aiuount of 
• iiist, and the yield fell eonshlerably heh»w^ the average. 

Flats 18 and S3 . — Soil treatment with sulphide <>f p<>tas, slum solution; showed the 
iismrl moimt of rust and yielded below' the average. 

■•^Flats'W' and SO .— treatment with ammoniacal solution of co]ipor carbonate; 
seemed to prodnee a bad effect on the germination of the semi, as the sta'ini wms thin, 
badly rusted, and the yield much helow' the average. 

FlaisS^'and .57.— Hot- water treatment of seed; showed normal *aiiiount (if rust and 
'decreased' yield.' 

Seecl by immersing Ibr tw'enty-four h in 8 :100 solu - 

tion of copper snlphate, then limed; shownwl usual {iimnint of ru.st and a yield lower 
than the, adjoi'ning TiBtreate(i plais. 

Flats 36 and .9/.— Seed treated hy immer.slng for teveiity-lbor hours in Boi’dcau x mix- 
ture; gave^ fairly good avminge results, but wans rusted. 

yFlats 3S and 03. ----BQad txmitiiii by iiumersing for twmity-four hours iu a b;ld0 
solution of potassium bichromate; badly rusted ami yhVIil lower t.Iiau 1 lie avuvrage, 
Phits SO and OS . — Seed treated by immersing lor iiventy-four hnurs iu |)o tas.siu ni su B 
phide sidution; piniliumd fair re.sults, though rusted }iH u.sual, * 

Flats S3 and 97.— Treated the sanmas the preceding, lurt ■witlV'aohitio„u ('uily'Jmlf a'B' 
strrmg; yielded::^ very iiiftnior crop, whi(dr'woi.s'hadlyr«,i.st<‘d. ' 

Phils 34 and id^.—Semds treated by immersing foid'Aven''fy-'four,lH;,uirB,ii,i '! rll'H'K)' solu- 
tion i)i eoiinsive^ sublion'itejdnjiire'd'the v.i'tality of ilio seed and gave avvei'y light 
yiehl wdth usTuil aindunt of' rust..-'' 

Flats 36 and 103. ’‘-Spray Bcudeanx mixtiiie every ten days from OciolHO' 
28 until June 24; yielded above the average and were md. nearly bo badly rimted 
as the preceding numbers or as the adjoining uiitieatad plats. 

Finis 38 and i9^.-~Bprayed every ten days with amnioniacal solution of copper ciu-- 
boiiate; also yielded in excess of the average and 'wore very slightly rusted. 

Flats 40 and 19^.— Sprayed every ten days with sulphide of pota.s.sium solution, 2 
ounces to 3 gallons of water; did not show as good results, yet produce<l ladlm-yirhlH 
than the adjoining untreated plats, being more free from nisi, but not so im the 
two'p)receding;''groupS'^-:':/;/'l:yl''/A''^:y\':;h:-^'’'vh'^ ' 

:'ire§ultB very simply 
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Flats 44 and 110. — Sprayed every twenty days' with ammoniacal solution; was: not 
SC) siiceessiiii as plats 38 and 104^ treated every ten days with the sa'me 'preparation. 

Plats' 46 —Sprayed every twenty days with potassium sulphide solution; 

gave little or no edcct in preventing rust, but yielded better than the adjoining un- 
treated jilats. 

Plats 4S and 114. — Seed, soil, and spraying treatments wdth Bordeaii'x mixture ; seed' 
iriimersed twenty-four hours, soil treated with one -half gallon to 20, feet of row, and, 
plants spi'ayed every ten days. ' This treatment was Tvell-nigh hital, giving the lighii- 
est yield of any gTon]> in the whole tract; very little rust. 

Plats 50 and 116. — The treatmen t of these jilats was exactly the same as the preced- 
ing, only potassium sulphide was used instead of Bordeaux mixture. The results 
were very unsatisfactory and the yield light; very little rust. 

Plats 5;:? fladii5.™Seed, soil, and spraying treatments with ammoniacal solution of 
copper carbonate; plants sprayed every ten days and soil treated with 2 gallons of 
the solution to 20 feet of row; not much rusted; yield normal. 

Plats 54 and 120. — Seed and spraying treatment, the latter every ten days with Bor- 
deaux mixture, the former with hot water; slightly rusted; very similar to the pre- 
ceding groii]). 

Plats 56 and 122.— and soil treatment; hot- water treatment for seed ; 2 ounces 
flowers of vSiilpIiur and 2 ounces air-slaked lime mixed to 20 feet of row for soil. The 
yield was about up to the average, but no appreciable lessening of the rust eoiiid be 
detected. ' . ^ 

PluU 5Smd 7^?i.~Seed and soil treatment; hot-water trealment for seed; 2 J ounces 
feiTOiis sulphate to 25 feet of row for soil; normal yield, but no diminution of rust. 

The following plats, as already indicated, were held for spring treatment: 

iTafs ----Sprayed with Bordeaux mixture; the yield was good and the 

3.1.1 st was considerably less than on the adjoining untreated plats. 

Plats 62 and Sprayed on the same dates as the last 2 plats, with ammoniacal 
carbonate of copper solution; very similar to the preceding group in all reRj>'ects. 

Plats 64 and: /dd.— -Sprayed at the same time as 62 and 128, with potassium sulphide 
solution, 2 ounces to 3 gallonsmf ivater; this spray ingtvas deleterious and decreased 
the yield noticeably; it had little eilect in preventing rust. ■ 

In the following’ tahie is Bhowii the yield of straw and grain for each 
I>lat and its duplicate: 

Table 8 . — Showing kind of treatment mid yxcJld of grain and straw. 


Plat 


.1 ai)d 6G 

2 aiui 07 

3 and 6S 

4 aiul 03 

5 and 70 
, 6 and 71 

7 and 72 

8 and 73 

9 and 74 
40 and iS 

11 and 16 ' ' 

12 and 77 


Kind of treatment. 


IJu I roatod 

. . „ - , do ' ' 

St>ii Ireat.mont with flowers of wnlplmr.r* (MiiicciS to 25 

tnoti of row ’ 

Untr<‘!ilcd 

do V. 

Soil h-ealnieut with fiowerH of sulphur, 2| ounces to 25 

tVet of row 

■IJ'ntroat:o,d'.. . ........... .......... . .... . ...... , .. 

do . . . . 

Soil tr(‘atnicnt with flowers of s«li>htir, 3^ ounces to 25 
' „vfcet ,of rewv' 

'tJ,nt;rt’ate,d . v. ■. ....... . .. — .............. 

.'ido':,,'.,.. ... ..U'.. ..... : 

Soil treatinont with lime and snlplinr, equal parts mixed, 
5 onneos to 25 feet of row 

do'.';'- .t. 

Soil treat-mont with liine and sulphur, equal parts mixed, 

-y. i 

;y . . ; . .y 

Soil ireaf juent with powdered ferrous sulpliato, 5 ounces 
to 25' ; Cl w ^ 


Yicldof ^rraiii I Yield of 
and straw, icioaued^crain. 


Lhs. 

11 

9 

12 

n 

9 
0 

• 11 
li 
lU 

10 
B 


"i U 
10 
10 
C 10 
) 10 
0 
9 

( 13 
30 

;; 10 
t u 


Oz. 

0 

32 

4 

12 

n 

14 

4 

13 

13 

0 

8 

4 
0 

10 

5 
0 

5 

li 

10 

0 

a 


Ms. 

I 


'Oz. . 


12 
12 
'12 
0 
4 
0 
34 
,' 6"' 
4 


10 

0 

8 

2 

32 

12 

10 

Z 
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TABm 'S.--Bhmemg Mnd of treatment and \jield of grain and stmw~-Cojitmmd. 


'Plat- 


13 and 78 

14 and 79, 

,15 and 80,' „ 
Ifiaiifl.Sl 
17 and 82 

15 and 83 

19 and 84 

20 and 85 ' 

21 and 88 

22,and87 
■23 and 88 

24 'and' 89 
:, 25, and 90 

■28 and ,91 ■■ 

27 and 92' 

28 and 93 

„ 29, and 94 ; 

30 and 95 

31 and 96 
'32 and 97.. 

32iand98 
33 and 99 
34andlOO 
; 35 and 1 01 

36 and 102 

37 and 103. 

38 and 104 
, 39 and 105. 
,;40and,lO6 

„ .41and.l07 

.',.'42,jand 108 
;':,'.'.43antl 109 

■ , 44 and'^llO 
■"',:46tnd.Ul 
,'46 and 112'" 
"„',47.^andil.3'' 
^;'48and 1:14''. 


Kind of treatment. 


Yield of grain' 
and . straw. 


Untreated. - . - 

do^ - — 

Soli treatment with 5 pints of water eontaining 5 ounces 

of ferrous Bn]x>hate to 25 feet of row 

Untreated 

.do ;-,r- 

Soil treatment with 5 pints of Bordeaux mixture, to 25 

feet of row ■ 

Untreated - . . ' - 

... — do.'...- ' ■ — '• — 

Soil treatment with 5 pints of water containing 1| oiuices 

of potassium sulphide to 25 feet of row. 

Untreated.,. — ' ' — - . — 

do 

Soil treatment with 5 pints of aminoniacal solution of 

copper carbonate to 25 feet of row. — ... — , . 

Untreated... - 

do , 


Seed irnraersed in water at 133*^' I\ for 15 minutes. 

Untreated — ■ — ... 

do . 

Seed immersed in an SdOl solution of copper 

for 24 hours, then limed 

Untreated ' ■ 

.--->do ^ 


niiphate 


Seed iinraorsed for 24 hours in Bordeaux mixture 

Untreated 

......do. 

Seed immersed for 24 hours in a 5:100 solution of po- 
tassium bichromate — .... 1. 

Untreated — .... 

„ ... -do 

Seed immer.sed for 24 liouns in a solution of potassium 

sulphide, 1 ounce to 1 gallon of water . ..... ...... 

Untreated. .. .. ... . 

...... do .... — . — 

Seed immersed for 24 hours in a solntipn of potassium 
srilxdiide, ^ ounce 1 o 1 gallon of water ................. 

Untreated . ........... 

. . - . . -d'o — ........... 

. . , .do 

...... do. 

Seed immersed for 24 hours in a 1:1000 solution of cor- 
rosive sublimate ■ 

Untreated.: - ■ — 

- do...... ' — ■ 


Plants spray ed every 10 days with Bordeaux mixture - 

Untreated 

......do. ... 

Plants sprayed every 10 days with aramoniacal wobition 

of eoiiiier carbonate — 

Untreated ■ 

........ do . 

Plants sprayed every 10 days with potassium sulxdude 
solution, 2 oimees to 3 gallons of waiter... ............ 

Untreated . . . . .... . .■,.,. ............ 

,,, ...do. 


Plants sprayed every 20 days with Boxtleaux mixture. , 

Untreated, - .■-■. ....... . .■. ... . . ...■. .... . . .;.■. 

. . .... do ..... — 

Plants spra.yed with ammonical solution of copper car- 
bonate every 20 days,.'. 

: U ntrea te.d l. . . .. ■. .... 

...do.,.. 

Plants sprayed with potassium sulphide solution, 2 
ounceR to 3 gallons of water ever V 20 days ........... 

.■Untreated. . . . ■.■.. .1 ...... . 

. .. -do. . ... ,..v, .f.v,:'. 

Seed, soil, and spraying treatments; seed immersed in 
Bordeaux mixture 24 hours; soil treatorl with 5 pints 
of Bordeaux mixture to 25 feet of row ; plants sprayed 

with Bordeaux mixture every 10 days 1 . 

Un.treated., -.'.i ;■'. .■■;'.,'.;■ 


Lhs. 

Oz. 

Us, 

Oz, 

12 

4 

2 

4 

11 

0 

2 

0 

V 9 

2. 

1 

8 

't 9 

14 

1 

12 

10 

4 

1 

1 '14 

9 

,10 

1 

1 10 

C 9 

6 

■1 

15 

1 9 

4 

1 

15 

10 

6 

2 

0 

9 

1 8 

1. 

' 12 

5 9 

i 8 

1 

10 

i 10 

8 

1 

12 

10 

10 

1 

14 

8 

12 

, 1 

8 

f 7 

10 

1 ' 

6 

\ 9 

8 

■ 1 

12 

10 

8 

1 

14 

10 

4 

1 

15 

i 7 

8 

1 

',.,',9 

\ 10 

12 

' 2 ,■ 

0 

10 

■12' ■ 

„ ' 2 

,3 

10 

6 

■2 

0' 

i 7 

10 

1 

■, .« 

1 10 

0 

1 

14 

11 

0 

2 

6 

10 

12 

2 

5 

i 11 

0 

2 

6 

\ 11 

0 

2 

4 

10 

0 

2 

0 

10 

4 

2 

3 

^ 9 

0 

'2 

0 

1 9 

8 

2 

s 

10 

10 

'■■S' 

' '.S", 

10 

0 

, 2' ' 

0 

<; 10 

2 " 

■ ■ S' i 

',■ '2 

\ 10 

„■, ■ 4^ 

2 

,'0 

■11 ■ 

8 

2' 

', 6 

11 

0 

2'' 

0 

i 8 

" 4 

1 

'.TO' 

\ s 

0 

1 

1,2 

11 

6* 

2 

2 

11 

4 

' ■ 2 

4 

10 

3 

2 

2 

9 

12 

1 

13 

^ 9' 

1,0 

■ 1 

14 

1 5 

9 

1 

«■> 

10 


2 , 

4 

10 

6 ' 

. 2 

4 

f 11. 

',13 

2 

1 '12 

1 11. 

6 ' 

2 

3 

11 

3 

2 

I . ■' 0 

9 

',12 

1 

,12* 

V'12 

2 

" 2 

i 8 

'e H) 

13 ' 1 

' ' 2 

1 ■ $ 

, 9 

'12 , 

■i 

, ',10 

10 

' 8' 

2- 

'■■' „ .,2 

( 10 

10 

■. ',2 ■ 

, "l. 

1 10 

'"13 

■ 2 

1 , 6 

9 

■'IS. 

"'1 ■' 

11 

,1.0 

'■,4 

1 

12 

< '12, 

4 

■2 

, H 

} 10 

10 

'■'■■'2 

4 

■■" ,9','i 

10 

1 

11 

'll,, '■■! 

4 

2 

5 

■f.lO''' 

8 

1 

12 

1 9'' 

14 

1 

12 

V 9 

6 

1 

1:4 

■' :,',9' 

6 

1 '■, 

„'10 

i 10 ■' 

,■"' ','4' '■.■ 

■' : '.'.I 


1 '^'9 

„ 'B 

■1 ■ ' 


K 

2 ' 

"i " 

„'■' 6 

8 

12 ".;' ■ 

■! ■ 

'7'," 

f 6 

" ''3 "■ 

, .1' 

',■'■'■'■"4" 


' 2 ! 

V' ,',i' 

0 

10 

''rztf 


0 


13 ‘ 

i 



Yield of 
cleaned grain 
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Tabu? S.~-Sh()iHnrf Mud oflrmiment ami pM of {jrain and Conti lined. 


■ Plat. ■ 

Kind of treatment. 

Yield of grain 
and straw. 

' Yield' of 
cleaneitgraln. 


i 

Lbs‘. 

Oz. 

IM. 

Cfe. 

50 anil 116 

Seed, Boib and spraTingtreatnieiita with potaBsiiim sub 1 

( 7 

12 

1 

0 


pindewoliition 2 ounces to 3 f^allonsof water; seed im- , 

! ■ 





iue7'sedfor24 h(nn-s; soil treated with 5 x>iuts to 25 feet i 






of row ; plants sj>rayed everv 10. days 1 

1 , 6 ! 

7 

1' 

A2 

51. awl 117 

tJrU’reated ; 

It.) , i 

, 0 

1 

: 12 


do. J 

10 i 

4 

: 1 „ 

10 

52 ami 118 

Seed, vsoil, and spraying treatments; seed immersed for i 

f 9 

14 

2 

O' 


24 hours in aiumoniacal solution of coppm* carbonate ; ; 

1 





]»lant8 sprayed every 10 days ivith tin; same j) repara- | 

1 





tion i 

i 10 

12 

2 

5 

53 and 119 

Untreated.. 

' 10 

(i 

'2 ' 

0 


do 

9 i 

0 

1 

'll 

54 aisd 120 

Seed and spraying treatments; seed immersed tor 15 

c 10 1 

4 


'4 


minutes in water at 133'^ F.; jdauts spra\*ed ever\' 10 






days with :Bordeaux mixture. 

1 9 

9. 

■1 

9 

55 ami r'*1 







do - 

10 

4 

x 

5' 

50 a:nd 122 

ScHid jiiid soil treatment; seed immersed IVtr 15 minutes 

( 10 

6 

1 

8 ■ 


in water at 133'^ F.; vsoil treated with lime and sul- 






pluir. equal parts, 5 ounces to 25 feet of i‘o\v ... ....... 

( 11 

. 12" 

, 1 ' 

14, 

57 Ji«d 123 






«„l 4 rIMVI. J. «h.fO 

do — ......... 

10 

10 " 

2' 

:',4 ' 

58 and 124 

S(;ed and soil trcjatments ; seed immersed in water at 133'^ 

C 10 

, „ '1 

' 2 

,,2 ^ 


F. for 15 iiunntos; soil treated with 21 oimces of fer- 

/ 





rous sulphate to 25 feet of row: .. .. 

1,10 

0 

2 

0, 

59 and 125 

Untreated .. .v. .......... . 

10 

■S 

2 



. . . jio'. 

10 

,'10 

, ' 2 ' 

o-' 

00 and 12G 

Ihsserved lor s}>ring treatments, but sprayings were not 

10 

14 

, ‘i 

' 8 


made *.. 

\ 10 

12 

2' 

9'" 

■■ ' ,.61 and ',127 v 

do 

10 

0 

1 

,'14,: 


......do 

10 

12 

'' 2', 

,,4' 

;,,,63^'and,128 

......do 

10 

■ '4' 

'■2 

M ' 


do, 

11 

'4, 

'' 't 

' ' 4" 

■” ' 63 ami '129 

......do......... ■ ■■ 

11 

I 8 


'6 


.. ....do ■■ — .... .. . . 

11 

■ 0 

2 

1 

64 and 130 

......do — .A' ■ — . 

9 

'' 8 ,„ 

■' 1 

8 


......do 

10 

0 

1 

.13 

65 and 131 

do 

11 

,4, 

'2 

' 3 


......do A 

9 

10 

',1 

■12' 


In cominontxiiig upon this tiiblOj Mr. Bartholomew says; 

The total weight of atraAV and grain on tlio entire tract was 1,528 pounds, the 
62 untreated plats yielding 707 pounds, and the 58 treated ones 781 pounds. The 
average yield per }>lat for the former was 11.72 pounds and for the latter 11.32 
pounds. The total yiidd of cleaned grain was 258 pounds, heing 133 pounds for the 
untreated aiul 125 pounds for the treated. * 

The averagt^ yield on hotli, <dasaes was almost cxaetly the. same, viz, 1.95 pounds per 
plat. This shows a difference in favor of tlie treated plats in the matter of grain 
when we consider that the average product of these plats was about one-third of a, 
]>ouud less x>er plat, jind that a numhor of the plats were giisitly injured by the 
treatment as indicated in the table, showing a marked decrease in the production of 
both grain and straw. Doing away with the passage ways between the plats and 
]>resuming the rows to he 0 inches apart over the whole tract, this would indicate a 
yield of about 17 bushels per acre, which is in marked contrast with the adjoining 
held, where the yield was 30 bushels. Of course in the held the conditions were 
quite ditferent. The seed was sown broadcast among cornstalks and thoroughly cul- 
tivated in with a line shovel cultivator, and stood very thick all over the ground. 

Another rather peculiar thing must be noted regarding conditions. The prepara- 
tion of the ground consisted in cultivating and thoroughly harrowing the hmd, which 
placed it in excellent condition for seeding. A good cro}> of corn was raised on tho 
laud. This was out and carried oif before the cultivating and barrowing. The whole 
plat was very smooth, so much more so, in fact, tiuut the adjoining field, that it proved 
an excellent playground for dozens of jack rabbits. Mguy of this young plants were 
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actually I'rttlled out by tlie. roots by those a,iniiia:Ls. Had' if; not bcscii .for tliis aggni- 
Tatiiiii: cause I barve no doubt that the yield in straw and grain would Iia.ve reached 
lyi a/vcunge of 13 |'M:)urids per piat, 

My conclusions regarding th,e efficacy of the various treatiueiits are easily' drawn. 
I have little besitaucy in saying tluit the severiil soil and, Htaul treatments, so tar an 
the 'prevention of rusts are coocerried, were pra.otically valneles'S. Tlie svilpbnr triuit- 
nieiitswereprodncvtive of good results in an increas<.ud’ yioblbirtwitli that the matter 
stops. ' The ST,i.ceess, wdratever there is of it, luis been a^Il attained throngb spr;ryingw. 
While it is true that no plat 'svas enti'rely free .from .rust, it is'uevertlKd.ess a. hic'li tliati Its 
rava^ges were reduced to a ininiinuni on tlie ten-day p]a,ts spi'ayed wi'tli ,llord(‘au:x: 
mixture and ammoniacal solution of copper carboiinte. 1 tliiiik the potasvsiiim sul- 
phide solution should be discarded, as it seems to have n- deleterious elfeet wberever 
applied. This was especially apparent, as will l)e noted, in. hlxperinient B. Last 
fall I thought that the Bordeaux mixture when applied to vm-y y<>ung plants hud a 
deleterious etfeetj but my observations this season have led me tocoiiclude tliat when 
properly applied no harm Ibllow's. 

Expkuimknt B. ■ 

; Til© ©l^jecfc.of this work was to test the effect of eleven :piMy|iarati(his 
aS' pre^BBtives of rust when applied to spring wlreat and oats lit tluy 
form tif 'Spray beginning: wlicn. rust first appeared. Tlio preparations 
used were as tbllow'S :* 


Table d,’~~Skoi(rin(j iJw eomjkmiion of the /imf/iddeH umL 


Ka.26, 

Basie ciipric acetate iriixtnre: 

Cnpric acetate (rehiietl powder) 

. '47'. d grams,;' 

Ke.27' 

Copper horato uiiixture: ■ ■ 

Ouprk. sulphate 

Sodium borate (borax) 

, , 59, 0 gra.m»., 

55, 5 gi’ams, 

mgs 

K'o.20 

Gnpiic fcrrocyaiu'de iriixtnre: 

, Cupric .sulphate — 

Potassium ferroeyaiiide (yellow prussiale «»r jjotasb) 

■Water... ^ 

(JuX>ri<ybydrox.ide mixture: • _ 

' Cupi’ie sulphate 

odGgram.s. 
i >S9. 4 gratus. 

15,144.9 gri'uuB, 

5!l, (1 'grams, 


'Water-' 


yo.ao 

yo.;n 

Tri<5uprie oi‘tho|>Iio.spliate mixl uro : 

CupriC' HLilpiiiite — 

Sod) mu phospiuito J 

Water .i 

C!iprKri'<i'l,V‘Svd}dji(h j 

59, 9 gr!i,i')»,H, 
194,2 gri'uns, 

15 [ I4. 9 gnmtM, 

:xo.'a2 

Potassium sulphide (liver ol" sulplnu*) -i 

■Water — ' — 

F(uw>u 8 ferrocjuiivide luixtiire: j 

' Ferrcuis sulpbate exsieeata,m ^ 

, '' potassium ferrocyaiudo-.. ............. ; 

'Water '■ '.' 

59. 0 grams. 
,'15!4,'.i., 9 'grams,' ', 

91.7 grams. 
JH;j. 5 gramM, 

} r> 1 i 1 , 0 |ii ruijfiHw 

''Ko.'33 

'Iro'ir borate mixture; , , I 

XWr'Tfuis Rnlplifitf* OTsifMOitiiR i 



i; ' 'Sodium bo'rate (borax) 

91,7 gi’stm.s. 
iUS7k 


Water 

, Iron sul'phide' mixture':,: ... ; , i 

■' ' . ':Fo'rro'us aulpbato exsiccalns. . . ^ ... . . . ^ J 

I Potjissium sulphide (livor of su]x)Iiii r) . . . . . ; , ^ . 

j"': Water 

15144.0 gramH. 

91.7 gmmH, 
J9)7. 9 grams. 


Ziuo.'.borate'.inixture.: : 

^ ' Zinc 'B'ulphate...., w... ' . '' 

.1 J. ^ t * 

lllit A ffPlItYtM 


y Sodium borate fbora.x),. ... ... 

1 civXiin* 

4- O'PinviPJi 


! Water 

,J,« Ml* ^ 1 .<1.4 11 Ion', , ' 

■ Ifildul '<i^THkrvn&. 

m.zs 

' . 1 

'' ' ^ 

! Ikndeaux mixtiire, 'v^auik strength : 

' ' .' Cupric suffibate A C. .... 

, , Lime (stone), ................'.V.,.-... ...... .......... ... . .. 

■ vr 1. lUUfSB,' 

19.4 griuns. 

2* n ' ns H* 

'1 

.Water 

■ iTkldJ (li 

1 


i i.l \ , V JJip 


' numbers Inu’e are the original ones given by my aBsistairte to tlio propie 

;rfitmii8':io,r npiivmnenoe:;of Vt,;' 
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.■ ■ In, addition tO'tlie foregoin.^^' there .was, one soil, and seed treat-, 
iiient' with Bordeaux, mixture, the seed heiiigdmmersed, for twenty-fbiir 
hours -ill the. preparation and the soil treated with one-half gallon of 
the mixture to 20 feet of row. For the experiment as a whole 100 
filats^ each 3' by 15 feetj, were. used. Fifteen of the plats were planted 
with wheat and the same number with oats. For seed. White Medi- 
terranean wheat, and Blahk Winter oats were used, each being planted 
oil' April ' 8 , 1892. On June 4 Fucemia rubigo-vera wm mMced on a 
few plants of wheat, therenijon each |)lat received the following treat- 
ment: 

Table 10 .^ — SJwwmg Mnd of treatment given me]i 2 ^lat in Mxjmiment B. 


Plat. 

Kind of treatment. 

1 and 1 
2li and 26 

3'an(i2 
27 and 27 

2 and!? 
.:,28.aTid-28' 
■■.'4„a«d 4"". 
,29 and 2,9" 

5 and 5 
30 and 30 

6 and 6 
31, and 31 

7 and 7 
33 and 33 

8 and 8 

33 and 33 

9 and 9 

34 and 34 

10 and 10 

35 and 35 

11 and 11 
38 and 38 

12 and '12, 
24';aiid'24' 

Ko treatment. 

Sprayed with basic cupric acetate mixture. 

Ino treatment. 

Sprayed with copper borate mixture. 

:-Ko,troatmont., 

Sprayed with cupric ferrocyanide mixture. 

'.",]X 0 ' treatment. 

Sprayed with cuimio hydroxide mixture. 

■IN 0 treatment. 

Sprayed with tricupric 01 thopliospliate mixture. 

'Xo' treatment. ' . ' . 

Sprayed with cupric polysulpliide mixture. 

Ko treatment. 

Sprayed witli ferrous ferrocyanide mixtiiro, 

No troatmeiit. 

Sprayed with iron borate mixture. 

No treatment. . , . 

vSprayed with iron sulphide mixture. 

No treatment,. 

Sjrrayed with zinc borate mixture. 

No treatment. 

Sprayed with Bordeaux mixture. 

Notfeatment. 

Soil and seed treatment with Bordeaux mixture. 


Additional sprayings were made on June 6, 16, and 20, and July 5, 
respectively, ,, The oats,' were " harvested, on July 16 and the wlieat two 
, days later, ■ Mr. ' Bartholomew . lurnishcd " ,the following notes'' ■oii:' the 
e^ffect of ^eadi,' treatment, the, numbers'. given ^ being .those.', of the prep- 
aration 'and not, tlie 'plats 

Tile oonditioii of the untreated plats with respect to rust was very stniilar to tlioso 
'"'.itt Eyperiment A,, ;all; being q,iiite uniformly- affected with the firn|ns/' Tlie' total 


yield for.' .the 26 untreated plats was a.s follows ' ■' 

- 'Straw and grain; -, - - - ,p<'>u.tids . ' - ■ 89--|- 

- Cleaned grain w..,. do'.,..., IS-f. 

Straw and grain pi3r plat--,.--. '-"31 

Cleaned grain per plat . . ■- - .. . . o'unces. ,, ' 8|- 


Ko, ^6 , — Basic cnprio acetate mixturo. Almost entircO/ free from rust; yield con- 
siderably above the averagej viz, 4 pounds, and 4 pounds, 10 ounces per plat. The 
adjoining nntreated plats were covered with red rust Uom bottom to top. 

iVo. — Copper borate mixture. Very similar to 26, being free from rust and the 

yield above the average. 

Noo Cupric forrocyanide mixture. Below the average in yield, being injured 
by the fungicide; straw and grain light; cm not recommend this preparation. 
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M . Cnprio hydroxide mixture. Yield above the average and remarkably free 

frcmi I'list. 

jSij. SO . — Trlcaprio orrhopliospliate. mixtinre. Tlie same as tlie hist;. 

jVb. Giipric polysulplude mixture. Quito freo .iroiii nisfc and prod.neod tlio 
Imst yield on tlici tract, vix, 4 poiimls, 8 ouncfss, and 4 ponmls, 10 oiiTH'‘e8'p(3r |)lat. 

M. di?.—Ferrou,s .ferrocyaiildo mixtnuo. A practioa-l lailiirc, very ll|?litly 

ill straw and almost no grain. This iireparation slimild t'ortainly be. discarded.' ' It 
is, however, a good weed destroyer, ami would be gfKid where wm:Mls or grass are to 
be kept 'permanently do'wn about trees or shrnbs, , No w<30<ls mime 'n p on those 'plats 
after liarvest, ' wJiile on a],'!, the. rest more or less weeds, 

" Ab. SS. — Iron, borate mixture. Yield .normal, but plats c('.>nsid<..*ra].)'ly riisttni. 
Would Bot recooinieiid this prepara‘tio.n. ■ 

No, dl.—Iron siilphido iiiixture. A rleclded failure, producing very unsatisfactory 
'results. If full streHgt.li had beeirnsed scarcely a green sta.lk would have been h".^:ft' 
by the fourth spraying, but after the second spraying .the prcpa.'ration was used half 
strength and was even then too severe. Very little rust, 

An. Zinc borate Iiiixture. Yield good; quite free from rust, though not as 
perfectly free as some of the preceding iiumhe:rs. 

No. —“Bordeaux mixture, Y.iehl(.>f straw good, but grain light, 'My 6 x.|,)''etlene 0 ',^ 
with Bordeaux is that it has a decided etfect on the common red I'listas, i.ndicated;' 
'not only in' this expiwiment, hut in also. These plats wiu’e nearly free fi’oin 
rust.' ' 

Ah, Ai,— “Seed immersed 24 hoii.rs -in Bordeaux; ouo-half gallon of the* ■mi'.xtii'.ro to. 
20 feet of row for soil ; treatment showed as imicli rust as any untreated plat, The 
product was above the average in straw and griiin. 

■'.'One 'thing, particularly noticoablo" at 'the tim'e of .threshing w.as the' fact 'that in 
such'tre'at'me'ots as' 26., 27, 29, ".SO, 31, -and 38 the lower lea ves. wore Bill antlabt'indant,' 
wlvih.3 in the Tin treated plats they wore mostly thin, shrunken, or fallen off. Could 
these results be made to obtain throughout a field, it occurs to me that the feeding 
valiie'of'a ton of straw would'- be gimtly increased. As a whole, these expei'ima'nts 
were for mfwe satisfactory than those described under -'^A.'"’ 

".Ill '.the folto'W'ing table. tlie yield ot'-tlie .seveTal treatihl sjaing wlieat 
■■plats j8. giye.o,; 

Tablis ll.—Showlmj method of treatment and t/ield af gram and nt raw. 





tliaf tlie total yielclof straw' and gcaiii ' 
oil, tlie' '24' tre^r^^ was ''8'2''poitiidSy aii average ■ of o.41 poiiiids 'per 

plat. ', Tile' total yield of cleaiied grain '>Yas,. 13; poiiiKlSj an average of 
Sf' oiiiiees per plat. Tlie total averages in this case do not difter ma- ' 
terialty from those wliere no treatments were laade.. It slioiild' be borne 
ill !:niiidylioweve.r,;t^^^^^^^ there were' 2 more plats in the untreated lot : ■ 
Ihaii iiithetreated;' also, that 'a number of the treated plats were so i' 

' seriously injured that the yield' was: very light. Taking out of, eoiisid- ■ 
eration .the reduction in the croii due to the": foregoing causes, 'the 
treated plats gave a somewhat higher average yield than the untreated. 

The results in the treatment of oats were ivholly negative, as no 
nist whatever appeared on any of the plats. It may he of interest to 
say, however, that several of the preparations, notably Hos. 32 and 
35, seriously injured the plants. As a result of this tlie yield of the 
treated plats was nearly 10 iier cent less than the untreated. 

Experiment G. , , 

Experiment 0 consisted of si>raying 1 plat each of late-planted 
siting wheat and oats with Bordeaux mixture, Ml strength, comb™ 
with soap. It was thought that possibly rust would not appean in ex- 
periments A and B,* consequently the late spring grains, which are 
" almost invariably attacked by the disease, were put in. Each plat was 
33 feet long and 3 feet wide, there being 2 in each case, 1 lor treat-; 

. merit and I for control. The sowing was not done until 'May 20, but',: 
the weather was so warm that the iilaiits were well up by the 30th of 
the saBie month. Six treatments in all were made, the dates being 
: May,30,:June 3, 6,10,^a^^ respectively. Ho rust of con- 

sequence appeared on any of tlie plats, conseipiently the results so far ^ 
as concerned the piwention of this disease wcuxv negative. 

' CONCLTJSIOK. ^ 

Tlie "work described in tlie foregoing pages, carried on under widely 
different conditions of soil and climate, seems to clearly indicate that 
treating tbe seed and soil previous to planting with various cliemicals 
and with hot water is of no value whatever so far as the prevention of 
nist is concerned. This accords with onr knowledge of the life history 
of the rust fungi attacking cereals, and hears out the generally aceejited 
belief of those who have studied the matter. Many of the soil and 
seed treatments were positively injurious, diminishing the crop to a far 
greater extent than all the diseases observed combined. 
Sl"';^;Eh6y^r^ag^itkeatmeids vdidj.in-^some ceases , at leasVdhhihis^^^ 

; ;^paht';pi;r«St:-ahd’ seemingly;iucrea,sed ;th6, yield;^ 

^ A shght increase of yield in an experiment of this kind, however, must 
i #:good;^:deaTM^^ 
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there , seems no good reason for believing that spraying, f3veB witli tlio' 
most improved iiietliods witlivdiicii weare iiow fain;iliar, would be prac-^ 
ticable or profitable on a large scale. 'At Garrett Ibirk, wlsere this kin.*!' 
of, work was done with tlie greatest <mrc and wliere every precaution 
was taken to make the various preparations cover tiie foliage, rust was 
just as abundant on the sprayed as on the iiiisprayed wdieat. A eriti-', 
cal study of the plants in tlie field afforded what seems a satisfactory exb 
:,plaiiaticm of the foregoing fact. On examining tlie leaves immediately 
■after they had been sprayed in the most .careful inanner, it wasfoiiiul 
that fully one-half of the surface wms wholly free from any signs of the 
liquid put on. The shape of the leaf, its position on tlie stem, manner 
of giwth, and waxy covering,. all conspire to render' it exceedingly , 
difficult to wet, and unless thoroughly wetted or covered by the fungi- 
cide there is little liope of. preventing the reprodnctive bodies of the 
rust tuiigiAimi gaining an entrance. 

Mnally, it ma,y be said that while improved machinery and , fungi- . ■ 
cides and improved methods may make it povssible to profitiably spray''^ 
our cereals, with our present means .this can. not be do'i,ie. Tl'ie work, 
however, should not be abandoned; on the contrary, it sliould be con- 
tinued until the matter is definitely settled one way or, the other., , At 
the, same ■ti.ine the far more promising work of breeding rust- resisting 
varieties should be taken iip arid cariued forwaiul along .such , li'.ues as 
• oflbr the ino^t proniising- results'. ■.■■■■ 


ADDITIONAL NOTES ON PEACH ROSETTE. 

By Erwin F. Smith. 

I.— SPREAB OF THE DISEASE., 

, ,TIie peach, .rosette continues .in. Georgia and has appeared 'i,n South, 
Carolina. Mr, W, L. Anderson,, of .Ninety-six,, scu'it spe(fi,niaiis Iroiri Iris" 
peach 'Orchard, .and vToteus follows, 'under .date, of'Junc 14, 1892:- , 

In the summer of 1890 I noticed some of the peach trees iurnini^ yidhnv ; hug iVtuu 
information at hand, concluded it was not what is calhal the, yellows. I'he iretm (9) 
died, root and hraiich. No sprouts have ever i)nt forth from the old roots of any of 
these or other trees since attacked. 3;ja:st year I lost (> tret^s from tlie same <U,s(‘asc. 
This year l ent down 8 as soon as I notieed the peen liar growth of the .leavcss. I 
have 2 left, some one-fonrth mile apart. They are,; at tins writing, evidently morl- 
himd and' will he dea.d in another mo.nth.. 

Mr. Andersou states tliat several of liis neighbors have lost trees, 
and that the disease is entirely new to him, although he has lived in 
that region and been interested in peach-growing for a long time.* 

Some field work begun in Georgia in 1890 and 1891, could not ix! 
rei)orted upon fully in B nlletin 1,» because incomplete or only just begun 


* Div. Veg. Pathology^ tJi S. Dept, of Agr., 18 !) 1 . 
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wlien tlhit r(3|)ort -went to p;re>ss. A year lias iiassed and certain, addi- 
tional. (‘-oii(‘t.insioiis may now bo dra-.wii wi.i^i c(>nd,dem*,e. 

The ex])eriments arc as follows: 

II.— FIlil.n:D MXFEBtMEKTS IN G-EOUGIA. 

I. Peach on itarianrm 2 )kmi stock — Buds f rom the heaWiydoolmig side 
of a 'rosetted , peach tree.— Thm experiment ; was made, '.to'' determine ,■ ' 
wlietlier the disease was latent in the healthydooking side of the af- 
fected trees/ and would afterwards appear in buds cut if oia the same 
and inserted into healthy stocks. The buds were set July 1. 1890. 
The condition up to th e fall of 1891 of the trees grown from these buds 
is given niider Experiment 2 (Bull. hlo. 1^ p. 56). These trees were 
reexamined October 31, 1892. All of them were still free from rosette. 
The buds have now been set twenty-eight months and liave grown into 
vigorous topSj so that there can no longer be any doubfc that the north 
part of the jiarent tree was entirely free troin taint of disease at the 
very time that the vsouth pax^t >yas badly ahected. The rest of this tree 
became diseased the following season and is now dead. 

IL Ifarianna plum stocks inocidatcd icitB Imds taken from rosetted 
peach trees . — This expeilment was made to determine whether the peach 
and plum rosette are identical. For this experiment and the next 
about 250 trees were selected from 5 nursery rows on the hirm of Will- 
iain Warder, Griffin, (la. These trees were propagated from cuttings 
and were IJ years old at the beginning of the exx>eriment. Two rows 
were inoculated and 3 were held for comparison. June 8, 1891^ 101 of 
these trees were inoculated with buds cut from 6 or 8 of the badly ro- 
setted young trees described in Experiment 1 (Bull, Ho. 1). One to two 
buds were inserted into each tree in the usual way. 

1891, n,ll were free from rosette. At that time the condition of the in- 
serted buds was as follows ; In 12 trees the buds had healed on and 
were still alive in whole or paiT, but only 2 had grown into shoots, and 
both were ft^eblc-— only J- and 1 inch long. In 2 or 3 trees the unions 
were doubtful. In tlie rest the buds Mledto uiii the stocks. 

Ther,e,:is xic)' question, Ah erefoin,/lm^^ in more th'aii' one- third of the 

trees an orgaiiic uiiion had taken place between the plum stocks and 
the rosetted buds. Only live months had elapsed and it wms thought 
': tlxat' perhaps a longer ..period' xnight. b.eixecess,ary to' iiifect plum from 
peadi than had been found necessary in case of peach on peacli. These 
trees wxr(‘. reexamined Hovember 1, 1892, i c., more than sixteen months 
from the date of inocnlatioii, and all were still free from rosette. There 
is, therefore, good reason to believe that the Marianna plum is not siib- 
ject^to this disease. 

Ill, 'Marianna plum stocks inoculated with Imds taken from a rosetted 
Kelsey plum . — This experiment was made to determine whether the 
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experiineiits formed pa-rt'of tlie block described, under ,11.' ' The'buds . 
were inserted tlie sai lie day under like' couditious. They were taben ■ 
0,11 the Wiiyiiiaii lari ii, from a.'Kelsey plum wliicli was luidly alfeeded iii 
all parts. Only 12 trees were- biuitled. Ou l^oveiuber 13^ 1,89 1, ^ it wa,.s 
foiiBcl tliat tlie diseased buds bad liealed' on to 4 trees, and Avere still 
living* ' On tl,i,e others they had been thrown out. Tliere were no cases 
•of rosette, ' The trees were reexamined 'Koveniber 1, 1892. All were 
free tm.fn ix^)sette. ' This is the only experiment yet undertaken to ,d,e,ter- 
mine whether this diseavse can be transmitted from plums to jiliims. 

IT. Feaeh .slocfe ' huds taken from romMed ■Kekey 

plums , — This experiment was made to determine whetlier tlie pi'iim ro- 
sette could be trail s,i,iiitted to peach trees.. Two, rows of ^nursery tree,S 5 ,. 
37 ill alb coiisisti,ng* of Elberta tops on seedlings of the same' age as in 
Vj'-were selected for this experiment. ■ This tor rued part of the nursery 
described in Experiment 1 ( Bull. Ko. 1). , Scions were cut from, two badly. " 
diseased Kelsey pkiins, which -stood on the same tarin, about, mile 
., distant. The ■ inoeirlatioiis were made June 20, 1891, aiui two;' -buds' ; 
.ivere inserted into /each .stock. Kove.mber 12, 1891, an examination ' 
showmd that some part of one or both buds had united with, tlie stock 
ill 22 'Cases, and' was still alive.- lu 3. trees the union was ' doubtful, and 
in 12 both buds failed to unite.- At this date all were healthy with,,,,' 
'.exception, -possibly, of 1 .tree,'wdiieh,'liadbe''gun to look, suspicious. - 'The -,, 
.-i.noculated, buds , , were. - very .feeble, '.'and ■ in ,' no . case' did; they '- grow into ', ' 

. branches. - .Here, -then, aii organic n-onnection' 'was- establislied, betwee-n' 
'the.buds.and stocks in two-thirds nf all' the' trees., , October 29, 1892, - 
these trees were ieexa:inined---witlTthe-'fV)liowing .Many of the 

-: .buds which .had' .'I'lealed on . were still 'alive. ' Two trees 'were ,diig out 
: iir, S'liinmer, and may have -shown-, symptoms of rosette, but this is' 

. doubtful.. Oi'ie of„'ihese wa's 'the tree marked as suspicious in t'lie tallof -' 
1891., . Two-trees -developed, rosette in -the spring, in all parts, 'and died '- 
: in.'..'August. ■ The rest were healthy- .in spite of .the. .fiict that -'-sixteen' 
iiionths had passed; 'si'uce the insertion of .the diBeased'.buds. Both the' ; ^ 
■'.'rosetted t'rees were inoculated from the same- plum'y both 'the .mi.ssi:ng- 
trees,', iioin tln3 oth^ - f-''-''7^",'. 

'' .The .'small per, cei'.}.t of cases., to unions' makes,. It necessary to repeat 
' - 'tld,,s' '6xperii'uent .befo^^^ it can be' stated, positively that tiie plum disease 
;' is'.,Mei-'iti(ml - W'ith and transmissible to it, as seems 

...v-eiy '.probable- 'from, its appeamnce. 

T.'- Moot %mmd(idiQmyfeae}i -'O'ai.pm-c/u— This experiment was made to 
determine whether. 'the disease, .coiild be'transmitted from roots to-roots, ■ 
and incidentally -:'t' 0 - t!'iro-w -some -light ..en the .'possibility ' -of " 'natural' -in- ',' 
fection through- the soiL. , Sixty 'young -trees., were- 'selected 'for this pur- 
.pose. They , vstood in the same nursery and .were planted the .same .Mm.e - -• 
as the five rows inoculated in 1890 and described in Experiment! (Bull. ■ 
Ko. l,p.''49),'but'.bore-Elbei!a;'tops.'--7-'-The-,e,0lla.rs'of -the-tre 
were uiicjovered and all trees badly infested by borers were destroyed. 



Tlierematiider, were, tlieii inoculated, J mie'20,-1891,,as follows 'The eartlv. 
•was carefully reiiioved from oiie of 'the 'roots and a T-siiaped incision was 
made down to tlie'|)ei:icaaid)ium, .A root about 4 iiicli in 'diameter wms 
tlien selected from a rosetted tree and a curved cut made tliroiigli the 
bark down to the pericambium, parallel, to it' for about an iiicli, and' 
then out again, in some' cases including a thin shaving of wood This " 
graft was then crowded 'beneath the lips of the T-sliapedemt and .hoiiiicl 
into, place. The earth was then .returned. ■ These root grafts came from 
T5 '.badly. rosetted, trees, and each one. was takeii'fro,m'a separate root* 
Each tree fiiniished 4 grafts, making a total of 60. Presumably all of 
these roots were diseased, but such is not known to be the case. The 
inference rested on tlie fact that all of the leaves and shoot-axes were 
rosetted on each, of the 15 trees. ■ 'Isine of these trees -were from Experi- 
inent 1 (Bull. ¥o. 1), being seedlings in which the disease had been pro- 
duced by the previous yeaPs bud inoculations. The other 6 trees stood 
in a iieighboriog orchard, were 5 or 6 years old, contracted the disease 
naturally, and had been entirely healthy until the spring of 1891 . The 
bark of the roots being much t;hicker than that of stems of the same- 
size, considerable difficulty was experienced in getting the grafts into 
})lace, and consequently it was somewhat doubtful whether they would 
unite with the stock. 

These trees were examined hTovember 12, 1891, i c., four mootlis and 
twenty-two days after the inoculation. All were free from rosette and 
liealthy.^ Tliey wmre reexamined October 31, 1892. The conditions 
above ground were as follows: Seven trees wmre rosetted in all parts 
and already dead, 52 trees were healthy, 1 had been killed by borers 
and termites. All of the rosetted trees were gu\afted ftmii the artifi- 
cially infected young trees. The 24 trees grafted from the naturally 
iiifcAi^ted orchard trees remained sound. Three of the 7 rosetted trees 
were grafted from 1 tree, the other 4 were grafted fitmt 4 other tiee^ 
making five sources of infection. After the above-ground coiiditious had 
been determined, the roots of each of the 60 trees were dug* out, washed, 
and careMly examined. Although the grafting had taken place more 
than sixteen months previous, it was not difficult to find the scar, and 
in most eases the inserted graft was still in place. The result of this 
examiiiatio,iVinay'be suniinedup'as.:'foi.lo,ws: In 'the 7 rosetted trees the 
inseuted graft had healed on and become an organic part of the root. 
In 5 healthy trees a very small fragment of the graft may have healed 
on, but this was doubtful, and can only be settled, if at ail, by micro- 
tome sections and a careful study* The remainder of the graft was uii - 
questionably thrown out. In the rest, the inserted grafts wholly failed 
to unite with the root, but were generally in place in a shriveled or 
semi-decayed condition, the roots having healed iinder them. 
';:::;v^^;:',Tlfe'SyihpfomB::^^pear®fomthe 

In ease of tlie above-ground inoculations of Experiment 1 (Bulb No. 1), more than 

; A'O '.'p# niit'of dli:':ireeSy:ieveiqp6h:Sy 
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or May. All of tlieiB, siiowecl symptoms at once in all parts, and all 
died in August* Tliere were and ]j.a?e been, no cases of rosette in 'tlie 
rest of tlie yoiiiig Blbertas (about 4,000); there was only one case in 
tliat part of tlie orcliard joining this nursery, and tlieie were Iciss tliaii 
last year in tlie other orchards on this farm, i. c., about 27 in a. total of 
10,000 trees* This makes it orerwlielniingly probable that tlie results 
liere detaiied are to be ascribed to the inoculations and not to any out- 
side influence* 

This experiment Is especially interesting for a. iniinber of reasons: 

(1) Tlie disease has now been communicated from artificially in- 
fected trees to heaifchj ones, i c., the infection lias lieen c/arried a sec- 
ond reinoYe from the orcliard trees wliicli were i.ts original source* 
(Bull mi. 1.) 

(2) The rosette eaii. be communicated from root to root as well as 
fium stein to stein. 

(3) ' The root-inoculated trees did not develop symptoms . as soon as' 
those wliicliivere inoculated above ground the i>recediug year, prob-, 
ably becaiise the contagion had a longer distance to travel tliroiigli the 
'tissues.' 

(4) The small per cent of infections in comparison with the results 

of 1891 (BiilL ITo. 1) is attributable to the. smaller miniber of unions. 
There w only 12 trees at most and the disease followed 

ill every case where iTom oiiedialf to the whole of the graft became 
iiimily united' t^^ the root. .. 

(5) 111 case of the five doubtful unions the grafts caine if om as many 
different trees, and it is possible that these fragments may not have 
contained the mfectious material e^vmi if any part really united with 
the roots, which is also aunatter of 'doubt ' . 

: , (6) Id' the ' other 32 trees, m in '4 tiees '.of - Experiment' 1, (Bull. bi'o. 1:.), 
.simple 'Contact failed .to induce .the rosette,' altbough. in all liases the 
diseased ' tissue '(young, prosenchyma ' and pericam.l)ium)'(was liouiid;' 
down tig.litly:Oii. to the nierlsteni of the root, .and irr several .instances* 
''was found' to have been iiuilosed 'and 'tightly squeezed, and even deeply ' 
.^'biiried '.between the gim'wingAissii^^^^^^ . 

.. ¥1* ImeMiatimH €>f young peach ' trees with ..mierowrgafmm-s^ Acnvcd'. 
'^fi’omwulta res . — These experiments were made to determine whetluir 
miero-orgaiiisms were con.^^^^^^ or (iommonly present in diseased tis- 
>S!ies, and whether^ any of them would induce the 

rosette*. Num.eroii,s ' ''tube,.and'''plate,' cultures .from rosetted trees wmie 
made at'&riffin,, Ga*,hy :.W. ■T.,S''wiu.g.le .and. myself^ in the summer of 
''l.'89l5''..with' as .'great .'care.' as our . limited .facilities", would permit.., .A 
iiuiiiber.''.o.f' in.terc#iiig: yeasts': and:'-d;)aeteria were- .isolated from the 
tissues or appeared"' in, 'the: cultures" as,.co:ntamin:atioiis.'', ' hTotesAvexe 
made on the manner of growth and microscopic apixmraiice, stained 
.and unstained, of all these forms— about twenty— and pure cultures' 
from ''the original^, colonies ...were^:ns6d}fof';;|grppsdt 
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A , series' of ■ 20 , young’ trees ' was ihoetilated on tlie fanii of H. W. 
HasselkiiSy .east of Griffin, and a duplicate series was inoculated ou tlie 
tariii of J. D. ITiisted, at Yincyard. Some of tlie more, promising organ- 
isms, e. f/», tliose wliicli g‘^e^Y'but feebly on, tlie agar or gelatine, and 
tliose wliicli occurred in tlie cultures most frequently, were also inserted 
into a row of young* trees in the garden of Mr. Hasselkiis in Grifliin 
Each tree was inoculated on the main axis above gToiind in three' places 
and in three slightly different ways, as follows : 

(1) A T-slraped slit was made through tlie bark, and one dap Avas 
separated from the cambium and slightly lifted. A mass of the organ- 
isms was then removed from the culture on the loop of a platiiuuii wire 
and inserted into the A\mdge-shaped cav'ity between the wood and bark. 
The latter was then bound securely in place. 

(2) Into a similar vSlit a bud cut from the same tree was inserted and 

bound in xdace as in ordinary budding, the inner bark of the bud hav- 
ing iirst been carefully smeared with the micro-organisms, so that bark 
of insert and wood of stock were brought into close contact wdth a thin 
layeiuffgeimm ' between, ^ . 

(3) The third inoculation was made in the same way, k e., the inner 
surface of the insert was smeared tvith the genns, but the Avood of the 
bud was not removed. 

The platinum wire aa'-us flamed before each inoculation, and the work 
aaAs carried on as rax>idly and deftly as possible to avoid contaraina- 
tions. The inoculations Avere made in Mr. Hasselkus’s, yard June 15 ' 
and 10, on Ids form June 19, and at Mr. Husted^s place June 22, 1891. 
These trees AAmre examined in the fall of 1891, and again in the fall of 
1892. Hone of them develoxied rosette or any symptoms suggestive of 
it. Ill some cases there was considerable SAA^elling and floAv of gimi at 
the points of inociiiation, but none of the trees died or became sickly. 
All of the trees made a good growth, and those belonging to Mr. Has- 
selkiis grew enormously. Of course many of the buds were thrown out, 
but others healed on in spite of the coating of ndcro-organisms* 

■ An experiment aa^us also tried, using scra-pirigs . and bruise.d fragments 
,of,, diseased' .tissues as • infective . material, 'but it, .was: in old . trees on w 
'small scale, and' the .results 'are not conclusive enough to make it, wo.rtlr, 
'reporting.. ' 

■ ■ .III.— O'OI^CLIJSIONS UEI.ATIYE TO XHE'^NAlHTEE OF THIS' D 

(.1) Excl.n(liiig':a feAv ^doubtfuI. cases., :the disease was'e:onvey.ed;'.iro^^^ 
peach to peach. AAdieiiever an organic union took place betAveen the dis- 
eased buds and the healthy stocks (two experiments — 128 trees). 

(2) In no case AAnivS the disease transmitted artiflcially by mere con- 
tact even Avhen meristem Avas bound very closely to meristem (tAvo ex- 

(3) From the faiiiire to induce rosette by simple contact it is prob- 



able tliat tlie contagion does not enter tlie tree tlirongii ordinary 'woiiiids, 
caused by men or aiii,n'iaJ.s. 

(4) Tlie fiict tliat tlie disea.se can ]>e transniitted artificially tlixoiigli, 
tlie root system loalies it probable tliat trees' may also becoine' infected, 
jiatiirally in tliis way. 

(o) Experiiiieiital proof of tbe identity of tlie peacli rosette and tlie 
pliiiii rosette is still iiiconiplete. 

(6) Is'oiie of tlie yeasts or bacteria found in tlie eiiltiires made from 
diseased tivssiies produced tlie disease when inserted into the canibiiiiiy, 
and It is probable tha.t the disease is not due to, such org’ani,sms, 

(7) III both natural casesbmd' those induced by budding, the disease 
progresses gradually from the point of infection' until all jjarts of the 
tree are involved. Even when a tree shows symptoms, in all parts at 
once, as is very often the case in early siiring, we may assume , that 
the cause of infection .entered through .the roots during : the previous, 
sumiLier or autumn ,aiid was , gradually diffused through the whole " tree 
ill the, moiitlis .immediately preceding the vernal symptoms, as waS" cer- 
tainly' the, case in the seven root-grafted trees. 

; (8): ,The",,shortest period of incubation was about two months (Bull. 
'Nofl, p, 49) 'and the longest period about ten months, but one-lialf of' 
this longest ,;period was the winter season, during which the trees were 
','dorm.an,t'. 

(9) The diwsease is probably conveyed thimugh the protoplasiD and the 
fai,lure,to isolate, any pathogenic ,yea'st or bacterium ''suggests the pos- 
sibility that the cause is some amoeboid organism living in the pro- 
toplasm and. so much^^^ it as to be difficult of detection. 

Such an liypoth esi's, would explain all the facts. That the disease is 
due to"any chemical, ferin'ent' or -other 'readily soluble substance seei'us, 
out of the .iiuestion, for the upwa^^ and side , movements of the , water 
imbibed, by the, roots would certainly ca,i'Ty it to' al,rparts of tlie grow-, 
ing 'tree witlwU" a few hours,- or a, few days at ,Ioiigest. Moreover, sucli" 
.'a substance possesses no indefinite .power of mnltiplication; : .'Whereas, ' 

' 1 , 11 ' 'tills disease a very, small .feagoient, will .induce symptoms in ',a,'''w'h,ole ' 
--; tree,: any 'p.art of .wMelrwill then iud'iice the disease in, miother, tree.:, , 


.R'EMEB'IES, 'F'OR 'THE^ ABMOND- DISEASE GA'USED , BY CERCOSPORA 
CIRCUM.SCISSA,, SACO."' 

' ',y ,By;'.HE'WTON. ■Bv,,,p 


', ' .{Pliites xvni-xx,} 

Since tlie publication of the author’s former paper on the almond 
disease so prevalent in sonthern California,* spraying experiments 
have been conducted in Orange Cp^ty^ which have clearV 

, * joBrnal,»f 



stratccl, tliat tlie .disease ' ma.y be controlled at moderate expense "'and 
in a tlioroiigMy sa,tis&etory maimer. ■■ The, suggestions of B. ,T. Gallo- 
way in regard to the treatment of tliis disease li'a.'Ve proven of ■value.'* '' 
.From experiments now completed, and from additional facts gathered 
ill relation to the habits of the parasite, there may' now be outlined a 
veny 'satisfa(teiy plan of treatment. 

The trees selected for the experiments were on.' the place of J. S. 
.Baldwin, about 1' mile east of the village of Orange. ■ ^ They' 'wer'C badly 
intested by Cereos;pora in 1891, and had lost nearly all of their foliage 
by the. latter . part of July. By the 1st of August, ''1892, the untreated 
trees were in ivorse condition. tha.ii'at the same date the ' preceding 
year, and only a few shoots had developed during the spring. There 
were 34 trees included in the experiment, and tiie,y formed a single 
row about SOO feet long, running from west to east tliroiigli an orchard' 
composed of various fruits. They 'were twelve years old, and were, 
grown on a soil of gray loam 'mixed with more or less gravel. The' 
care given them' has been- but .moderate.':.' Many' of the 'tops' were 
well formed and of good size, while others were smaller and stunted 
in growth, owing to poorer soil. The branches, with the exception of 
a few terminal ones, were alive, but up to August 1 but little growth 
had been made and most of the wood of last seasoiFs growth was 
ready to die back. These trees leafed out fully in the spring of 1892 
and received the first treatment. in. April. . 

Prior to the beginniiig of this season’s work the aliuoiid foliage was 
supposed to be annually infected in the early spring by spores wdifcli 
came mainly from the fallen leaves of tlie previous year’s growth. It 
has since been learned that infection of the spriiig foliage is mainly 
accomplished by means of spores produced on tlie terminal twigs of 
the tree, L e., on the last season’s shoots. /There is some evidence also 
that Cereospora become nearly oivquiW biennial iii its habits wlieii 

living on almond branches.^ It even appears probable that in some 
cases it lives in the tissues ofthe twig through tlie mild winters of south- 
ern California and produces in the following spring a suflicfieiit inimber 
of spores to infect the new foliage, - /''.Som-e .- ob'servations seem to point 
to eveifa -perennial' life, ■;for’''the'- friiigus, in '.r.are peases.. Be this as it. 
may, it is evident from the way the tree first shows the disease in the 
spring that the new terminal leaves are infected directly from the last 
year’s wood. Branches on all parts of the tree show disease first on 
the leaves at the end. This is as true of the uppermost limbs as of 
those next the ground, which wmiild not be the case if the infecting 
spores came from eitlicr fallen foliage or the soil. 

The spring infection is usually general over the outer branches, but in. 
many cases it is more complete and the work of the fungus shows earlier 
on the north than on the south side of the tree. This may arise in part 
from the greater humidity on the north, due to shade, and the couse- 



■ ■ , .234 V 

qiieiit coBclitioiis favorable to genriiiiatioii,. aaclfroiii tlie fact, tliafc tlio 
prevailing winds a^re from the. ■ soiitliwest and naturally blow iiioro 
spores to tbe iiortb side of tbe tree/^ ' It bas already been noted tliaf. 
five>si:s:tbs of the infested points on the brandies occur on the lower 
two- thirds. This is in harmony with the above facts^ and arises from a 
like' reason— the greater humidity on the shaded side.. 

After the parasite has become well develoiied on the. outer leaves in- 
fected from the terminal twigs and abundant spore clusters are formed^ 
the foliage toward the- center of the tree becomes infected. The para- 
site/ spreads feoni the terminal leaves to those at the base of the limbs, 
and the fall of the diseased foliage follows essentially in the same 
order, although as the basal leaves are the older their fall is in conse- 
quence somewlnit hastened. 

From the preceding facts it will be seen that sj>rays applied after the 
outer leaves are infected, but before the fangtts.has,niatiired .fruitj'i^^^ 
still x)revent its spread to the main mass of foliage in the center o,f the 
tree, ■ It is equally evident that if iiifectio.n of the outer leaves is to be 
prevented the first application of fungicides should be made to the 
spore-bearing terminal twigs before the blossoms and new leaves have 
appeared. By this last method the spring infection of the leaves, will 
be in the main prevented and the fungicide on the terminal twigs Will 
destroy the germinating spores that have been ibrmed there. 

As it was not known in time that infection of the spring foliage was 
from the terioinal twigs, the first ax)x>lication of sprays was not made 
until April 15, after the leaves were well formed. Hence some of the 
end leaves were infested before the fungicides were applied.- In coii- 
sequence of this a small pro|>ortion of these end leaves fell off, but 
most; of the folia.ge on the end shoots was retained, and nearly j'lll of it ■ 
over the major ' part of tlie tree. In applying tlie fungicides it was, 

; planned ' to,' have. 2 treated trees alternating with 2 , untreated ones,. 
This gave control trees equal in number to those t,reatie(,',l, wisile treated 
and,iintreate.d trees were equally representative of the whole.' ■ 

,'^ Twmitingi.eides.ivere,iised: , 

., ■ (1)"' Ammoniaeal soln,tio,n ,'of copper carbonate, ,The treated ,tree'S' 1„ii: 
'the 'west half of the line received' this- -spray."^ 

■ (2) Modified eaii celeste. This was used for treatment of the ti'ces 
ill the east half of the line. These wme jnostly larger than those at 

the 'West.. ■■ . 

■ These' two fiingkddes were' made- as follows': ' ' 

'', copper earhonwte,^--^ln a. w.obden 'pail 5' ouiicevS of ',co'jiper , 

, *lhul, , Tol. , Vin No.', '2, 'n. ,69,' ' 

tWlien copper carbonate can not he bad of dealers it may be made at and 
iisiially at less than the Biarket cost. For directions for making s( 3 e Journal of 
Mycology, YoJ. vii, ’No. 2, pp. 77-78, Also l^’armors' Bulletin No. 7, p, 12, Xlie latter 
may be had from the Secretary of Agriculture. 



caxlsonate was clissolTed iii 3 pints of concentrated aiiimoiiia' (2(>^)« 
TMs soliitioii iras diliited witli 45 gallons of 
IlMifiecl emi celeste {new formtda ),^ — In 10 to 12 gallons of water 4 
poimds of copper siilpliate (crystals) were dissolved. To tliis solution 
: was added' of concentrated aminoiiia (26o)y and after stirring, 

tMs was diluted witli water to 40 gallons. To tills, wn=s added 6 to 8 
gallons ,of water in whicli liad previously been dissolved 5' pounds of 
sal-soda. ■ ■ 

A 'cart sprayer lioldiiig about 50 gallons was used in these experi- 
mentSj but for general field work a wagon tank similar to tanks in gen- 
oral use throiigli soiitliern Oaliforiiia for the treatment of orange 
diseases, may be u^ed. Tlie pump' sliould be of brass, and kept well 
. oiled, as the action of one of these sprays on metal is marked. The two 
lengths of spray hose should be about 24 feet long. To the free end of 
the hose was attached a piece of brass .i>ipe 0 to 8 feet long and f of 
an inch in diameter. This pipe is light, not easily affected 'by The 
fiiiigicides as is the iron tubing,' and. is fitted with a stopcock so, that 
the flow may be checked at any moinent. To the end of the tube is 
fitted the Nixo When applying the ammoiiiaeal copper car- 

bonate the Ho. 3 nozzle of this make works well; but it has been found 
that the brass netting used will not withstand the modified ean 
celeste. It is eaten through in a few moments and a suitable spray 
is no longer formed. The manufacturers have given assurance that 
the 5 '^ will have nozzles fitted wdth aliiminiuui wvire cloth the coming 
season, and this will probably withstand all mixtures suitable for fun- 
:"'';gicides., . • 

F is very important that the mixtures be applied as a fine spray. 
WffSn too coarse, the spray wiU collect in quantity on the leaves, and 
“ as a result they are burned. Eurther, there is a great loss of the faii- 
gicide when too coarse sprays are applied. Calm weather should 
always be selected for the treatment. Iitwindy wnather the trees will 
require nearly twice as much of the fungicide to properly reach all 
wts, and the work will not be done with the desired unifonnity. 
th^wo length of hose 4 trees may be treated at each stand of the 
y tank— 2 , 011 , each side., -All parts of , the tree; . sho',iild be "'very' 
ff"/ uglily treated, both s,urfaces'; of the leaves 'as w^ell as all of the 
les. The light brass'lube used is,'of .great assistance iirinao'M,iig ■■ 
Vie 1 , rior of the tree as Avell.as the' .uppfennost brand'iesf ' 

: " '/PLAN , OF ,FRnAT'ME'NT':'ANn ■'■:BE.GOMMENl)AriON,Sf 


The trees included in these experiments were numbered Iroin west to 
ea*^ Trees numbered 1, 2, 5, 6, 9, 10, 13, 14, 17, 18, and 19 were 
sprayed on April 15 with the ammouiacal solution of copper carbonate. 
Trees numbered 3, 4, 7, 8, 11, 12,.,15,.:16,:',2O,';'aud,,',21';wer0':le|fc'^ 


Differs from tlie ordinary modified eau celcsfe in the fact that ammonia is added 
heforo the sai soda, 
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Til cVtimtecl trees required about 2 J gallons of the fungicide at tlie time 
of tlie first treatment, as tbey'Were.tlieu in foil: leaf TVlie-ii work was '_„ 
begun, there was considerable wind blowing. Had it not been for tbis,' 

2 'gallons . of spray would have done equally good work, Tlie time re- 
quired to spra.y ■ was eight to teii' minutes for each' tree. In caliri 
W'eatlie,r fi've to eight iiiimites would be sufficient for a tree in fiill.le/ai^ 
and ibiir minntes for a tree not yet in leaf The. treated trees were 
carefully observed and it wars not thought necessary to sprir v a., second 
time iintil 'May 12.. Tliey' w’ere then treated with the sa.nie fungicide. 
This , was the last treatment madej as the foliage retained tin.'- copper 
salts remarkably well and no heavy rains occurred later. ■ 

Trees iiuiubered 22^ 23^ 26. 27, 30, 31, and 33 wei^lirst treated with ' , 
the inoclided eau celeste, on April 15. Trees numbered 24, 25, 28, 20, 
32, ■ and 3.4 wuire left untreated. The tops of' the- trees' treated" with this' 
.tiingicide were, on the average, iniicli larger t].n.iTr , those /treated', with, 
the' am.i:u,oniacar copper carbonate. From '21- to 3 gallons, of fang'icide^ 
/would be ' reriitired for such trees if the work' be conducted in stilT"^^, 
/Wve'atlierriad t-he sprays be fine. In the present experiment there was 
considerable wind .blowing, and the nozzles were i,inp6r.fect because of ' 
the action of the spimys on the tip^ Hence more fungicide urns used 
than would: otherw,ise have been required. ■ About eight mi',natos'.were.' 
consumed in spraying each tree thoroughly., ■ , 'c-' 

After' the iirst .treatment there came a. heavy rain, Kearly,,or'qiiite2' ',/ 
inches of wate,r Ml. Shortly afterward.- the trees were ex,ainined'. na'r'6c- '- 
fully, and it was found that the leaves were still well coveiwl with 
copper salts. A second thorough spraying was inade \vith the same 
fiingicide on 'May 12, , From that- ti'ine on the weathe,r was dry, and the 
foliage and ]i,nib,s of the treated trees- retained the copper so '['lerfectly , 
tliatno'other'sprayings were necessary.-" As late as Augustb.-the'inix-- 
ture 'showed distinctly .on- all parts'of the treatedtrees. ' Itflius'appears:-"^ 
that .m-o.dified eau celeste is an admirable spray .'to 'adhere,, . , and /in,,, ^ 

: tins dry climate, after the, close 'of -the winter ra'ins, fewer treat'ments ,',of '. . 
plants,' are needed than in the E'as-t, "where summer, rains '-o-cciir. ,■. 

8y .Jiiim, 14, th of .hotli-- the preceding , '-sprays -was evident. 

Tbe leaves on 'untreated- trees ,were' .becoming badly infested. Tlie leaves 
OH the outer twigs of the treated trees were also somewhat affected, 
but this wnis wiiere infection had taken i)lace froin the branch previous 
to the first spraying. The main mass of foliage on nearly all treated 
trees wnis in excellent condition. On July 14 the results of the treat- 
ment were still more evident. The treated trees retained most of their 
foliage, wTiil,e'''the/iiiitreated',ones we're raxhcily becomingbare. ."Treated 
and niitre4;ited'' trees,' CO berlistitiguished -from a-''g,r,eat:-distance-. "■ '.By ' ■ 

August' 1- tlie, .iintreated' trees', w.ere ...nearly . bare, while the 'treated, on,es,', 
were yet in Ml leaf, with the -exception- of a-few ^terminalTwi-gs.',,- /','/',, 

On August 3 an examination of the entire 34 trees -was made ami 
the percentage of the foliage reinainiiig on all the trees was carefqlly ^ : 
estimated. The following table gives the results of this examinations 
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TABLE' 1,—Showmg eoiidilhu im Jmjmt S of treated and unireated almond trccs^ sjirayed 
unth imimoniaeal coi^pcr carhonaie Holnd^ 


Iso. 

Ti'eatuieiit. 
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i ' 5 
i (> 
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'! 8 

! 9 

|, 10 

1 




do 

Treated. 

- .... . 

,'ITii'treutetV 

. ■ do 

Treated-..,.'.. 

d - - 

Untreated - . - . 


Per cent 
of 

iVdiage. 

1 

No. 

Treatnieiit. 

Per cent, 
of 

foliage. 
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12 
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Tiie results are shown in a graphi{5 form in the accompanying lig-iirc: 
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Here are sliowii tlie satisfactory results arising Ironi tlie use of the 
ainmoiiiacat solution of copper carbonate. The 11 sprayed trees re- 
tained from 80 to 98 per ceut of the foliage, tlie average being 91 per 
cent. On the other liaiid, the 10 uutrcated trees, with one exception, 
had not retained more than 8 per ceut of the foliage. The one excep- 
tion, apparently a tree not badly infested by Cercos 2 )on(, had still upon 
it about 45 per cent of its foliage. The foliage remaining on the 10 
control trees averaged 8 per cent, but exclusive of the one exceptional 
tree it averaged only 4 per cent. 

Taule comlition on August S of treated and untreated sirraged 

■iinlh modified e(M eelesU, 7iew form 


Xo. 

Treatinent. . 
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of Iblia^^e. 
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This table shows iis good results from treatment with modified eaii ce- 
leste 'as resulted .from the use of ainmoiiiacal copper carbonate. /The;;, " 
:7 treated trees retained from '90 to 97- per cent of the &Iiag6j;,the 
average being 94 per cent. The 6 iintreated trecvS, with one exceptionj 
as in the former casej retained only from 3 to 14 per cent of their leaves. 
The exceptional tree in this case retained about 35 per cent of its folh 
age. Includnig this the average foliage on the untreated trees 

was 12 per centj but exclusive of this tree it dropped to 7 per cent. 

' 'By comparing the trees tre^^ fiingicideSy we see that 91 per cent 

of foliage was preserved by the use of amnioniacal solution of copper 
carbonatej w^hile," 94 per eent.Avas retained by using the modified: can ■ 
celeste. ' ' This is so' trifiiiig a variation, that it may be aceeunted, for-by^ 
the fact that the .trees ,at the e-ast,. which were sprayed with' ean celeste^, 
are.o,n better gTOU'ud, 'are,, larger, "and. more liealtlty than those 'at:; the,' 
■west, whicltvwere,^' sprayed, '.Avith the: ammon.iacal , .co|)per : 'carbon..a't6*:' 
Tlfese more favorable conditions show as well on tlie untreated trees as 
on the treated ones. The average amount of foliage retained on tlio 
''frfitreated treeS',at''\the:'e.astw,as'-'3-per cent ',gr6ater''than thatnf ',thh''h|i“‘' 
treated trees at the west. This, curiously enough, is the difference in 
per cent of foliage on the treated trees at the east and on those at the 
west, which would seem to indicate that the action of the two sprays is 
almost exactly the same. If there exist any advantage of one spray 
^;;over:::The;',vdto^ :effectiVeness:..as:,a,,:'fon,gicide':i:s"con:CeiMd'y'^ 

advantages have not manifested themselves thus far. 

Had the first treatment of these trees been made in tlie winter, as ^ 
recommended below, the terminal leaves would not have become so 
,;fene|a 41 ^::;ih|csted''','.:',by^'.,'''# 

;':foii|d;,;h^|::ieeh;.rethih6a.:''^'.:^^ 
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Almond Tree. Untreated. (Pierce.) 







Almond Tree. Treated with Modified Eau Celeste. (Pierce.) 
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Tiie 'first treatment slioiiklbe given tbe naked trees, belbredihey blooiin. 
Tills treatment nmy be eitlier with the modified; ear'll celeste or tlie aiii- 
iHonlacal copper carbonate. Probably tlie last is prefeiable, as ifc>s 
presence is more easily detected, and it is 'well to be able to see if a 
s'liffieiei'it deposit remains on the tree to prevent germination of spores, 
at, all times. This is especially necesvsary during tlie rainy season. 
The,' streiig'tii of this spray slioiild be the same as that used- in these 
experiments. 

A, second and th'ird spray should be given the trees afte.r they are in 
full .leaf.' The 'seco.nd shortly after tlie leaves are well developeil and 
the third about a month later or after the spring rains have ceased. ' hi 
making , these sprays ' there may be added 10 to 15 per <amt more water 
than 'Avas used in the experiments. ■ Observatio.ns made on the treated, 
trees lead to the conclusion that this reduction in strengtli Avoiild not 
detract to a serious extent from the .fungicidal qualities of the sprays. 
It should always be bo,ime m mind, liowever, that the treatiiieiit iiiiist 
be. thorough to be'effective.' In case -rains remove, the copper s-alts 'after 
the third treatment another spraying should follow. 

The cost of treating trees will vary greatly, according to the prices 
paid for chemicals and labor. Where large quanti ties of chemicals are 
purchased the prices should range about as follows ; 


Per pound. 

Ammonia (26^,) ....... ... ............ ,., ' $0, OS 

Sal soda.-.......;..... ' 0.02 

Copper sulphate, crystals ,0. 06 

Copper carhonate 0,40 


At the above prices the ammoniacal coi>per carbonate required for 
treating a medium-sized tree three times, in all 6 to 7 gallons, will bo 
close to 5 or 6 cents. The same ainounts of tlie modified eau celeste 
will-cost, at these prices; fro.tn- .7. to 9 cents. .;,:A8,, before stated, when the 
carbonate of copper can be made at home tlie. cost is reduced, sometimes 
as low as 18. to 20 cents per p')ound. : -" With ]>roper,iacilities, the time re- 
quired to spray a large aiino ud tree in full leai'^ in calm breather, sliould 
not exceed eiglit niiuutes, and fouiMninntes should <lo the work on naked 
trees. This 'would , give tweiity umnutes for three treatments in tlie 
season. Even tliis is probably allowing more time than would be given 
'in- genera! work. ' ■ . 


DESCRIPTION OP PLATES. 

Platp: XVIIL Tree No. IS treated 'vvith ammoniacal copper carhoiiato solution. 

Amount of foliage retained estimated at 97 per cent. From plioto» 
grapli taken August 3, 1892. 

PLATK XIX. Tree No. 16 untreated. Estimated to have retained only 2 per cent 
jy#' hk,hiliuge.';;--P^ 

';^7 ' ;',trea ted: W ithv_,hiddik ,h 0 iest «^7 
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EXPERIMENTS IN PREVENTING LEAF DISEASES OF' NURSERY '■ 
STOCK IN WESTERN NEW YORK/ 

By D. G. Fairchild. 

[Plates XXI-XXIX.] 

It is tlie inteiitioii. to give in tlie following paper a brief, aecoitnt of 
expeiiiii'aiits made daring the seasons of 1801 and 1802 with a view of " . 
preventing tlie various leaf diseases of . nursery stock. These exjieri- 
iiieiits were carried on lit Geneva, N. Y., one of the largest' nursery 
centers east of the ''Mississippi. . The IdiKlness of Dr. Collier, ,di- ; 
rector of the Kew York State Agricultural Experiment Station, made 
it possible for the work to be done iiiion the station grounds, wliere 
proxiinity to the lalioratories and assistance from the station statt 
greatly iaeilitated the woik. 

To bring together in one article the results of the experiments, it will , 
.be 'necessary to repeat in part matter that has, previously beeii' pnb- 
li'Slied.^^' 

The original object of the experiments conducted at Geneva was to 
throwMight upon ..the, following questions: . „ 

(Ij,, "Can the leaf-bligld of poaiv .cherry, plum, and, quince sto.cks and,,,'' 
the |M>wTlery mildew of the apple be xirevented by the use of Bordeaux 
mixture or ammoniacal solution of copper carbonate ^ 

(2) What efthct is pixiclucedupon the growth of nursery stock, budded 
and not budded, by repeated treatments .with Bordeaux mixture and 
'ani.moniaeal solution!", * ' ■ ■ ■ 

. .(3): What ehect, ifnny, has the variety of stock upon the scioii' or „ 
,^%nd'^l,with ''res,pect,to its re^sistance todeaf-bligh 

While the experiments have thrown considerable light iqion the 
.first and'- second questions, the, nursery was not extensive enough, :nor 
the.S'Oil uniformt enougli to admit of anj^ but general concliis'ions being ' 
'.drawn, as to, the third question. Further, 'the experiment was begun ,v 
'..'..'SO.'late .in, the,, season that it was notpossible' to .secure stock,s of unifom 
-size, and ft is,, .doubtful if .any, exj.>e.rimeiits, ■unless-., made upon' uniform'.:,"'' 
soil, with .'Stocks .. grown' .from, cuttings, will ' settle'' in a, satisfactory 
manner, 'a-. .phase „of„: this,q>robl€m .in ivhicli there,''are' so in'any variable',,!':" 
laotors., ".!■■ 

The wariouS:, ,'leaf „vliseases, will -now be'^diS'Cnss,^!,, together .with,' tho" 
results' of tli,6''" experiments' made, .for preventing,,them,t',,",',The''numeroTO^ 

Report of the Secretary of Agriculture for 1891, p. 368. Bull. No. 3, Div, of 
Veg. Pathology, pp. 57-60. Tenth Ami, Report N. Y. Agrl. Expt. Sta.^ 1892, pp. 

',a79~181v,,,,'"/"''/i:"',: : ' ; v,' 'I ',,^1 ^ 

t As tho experiuicnts progressed it was plainly evident that a .strip 30 feet or so 
wide, at the west end of the hloch^, had at some xwev ions time recud ved fertilizers, 
which rendered it eminently suited to the needs of pear stocks. As no accurals ' 
';'''':record'',of;:tins portiO'n'„of 'the!farm.'.'seeih8''':fo'^S^^!Me^^^^^ 

;':;':#scirt£fcm:;,Vh'at: , '.fortfiizars."' 
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details, of interest only to tliose wlio are pursuing similar studies, are 
given, ill' small tyiie at tlie -close of tlie article. 

PEAK ,LEAF-BLiG-HT {Miitomosporiiim macukitiim Lev.). 

This disease, is perliaps the greatest obstacle to the prolit?ible pro- 
diictioii of pear, stocks.. The principal injury is caused by apreinatiire 
defoliatioii of the seedlings. When such defoliation takes place early 
ill' the season, as is quite commonly the case, the young seedliugs 'Ure 
forced to form a new set of leaves, presumably' at' great expense to the 
reserve material stored for use the coming spring. Often this forma- 
tion of new leaves is repeated two or' three times, the seedling hiially 
becoming too exhausted to continue the struggle. If the following 
winter be survived, enough growth may be made to render budding 
possible. : 

Altlioiigh the disease is very abundant on bearing trees further south, 
it see'ois tO' be conhned in western New York, at least in its severe 
attacks, to one, two, and three year old seedlings, occasioimlly defoli- 
ating a budded stock of some susceptible variety like the Flemish 
Beauty. All oixlinary budded stocks are commonly immune from the 
disease, although the stocks into which the buds are inserted may 
have been diseased before being budded.^ So far as the authors observa- 
tion s go the fungus causing the disease does not attack the see/is of 
the pear or the cotyledons of the young seedlings until two weeks alter 
the appearance of the latter above tbe surface of the soil. Early in the 
season it attacks only the foliage, but later, as the defoliation coBtiiiues, 
it is found on the succnleiit growing tip of the stem. For 3 or 4 inchevS 
from tlie terminal bud the bark is covered with sinali, sunken spots, 
bearing ill their centers the inature fruiting bodies of the fungus, this 
condition first becoming noticeable about the middle of August. As 
first pointed, out 'by S,orauer,t it.is:''in -.these; sunken 'Spots. 'that ' the 
parasite .passes' the winter. 'In America - 'the ■ parasite"Iives'„,ftorn' 
'.'.year to year, "as it does in (Ie.ii'na:ny', .upon the bark -'of, the grow-, 
', ing:.-seed.ling and iiifectS' tlie-- yoimg. leaves upon, their, hrst' appearance 
the -spring. , ,0'n May 20, ■;'befbre-;the''-.'foliage- of -last''':se-as-Oi^ lun 
''bud'ded .stO'Cks was -twodhJrds grown, -..'lU'ature p.ustiiles-, .w.ere fouml 
'-'upon the. young' leaves- in' immediate pro'ximity. to These spots'iipon the 
'twigs. '■ . A mie'rose',op,ic .exaiiiination-'of .'the spots' revealed- the' parasite 
'.in -an active eonditionf ' There,' is -.little .doubt' that 'the infected twigs 

" Tlic terms ^ ^ seed! i ngs stocks are hero employed as in eonmmii iiso amoiig 
mirsecymeii. A seedling in nursery parlance means a plant grown from seed keforo 
it is transplanted into tlie nursery row, while the term stock is used to designate tlie 
seedling after transplanting eitlicr before or after budding. Wlieneyerl have referred 
to stocks which have heeii budded 1 liavo used the terms ^'budded stocks or *'* hiids.’^ 

t^owwer, P. Hamib. d. Plianzenkrankbeiten. Zweitc Aiifi., 1886, vok ir, p. 373. 
Monafcsebr. d. Ver. zm Betord. d. Gartenb. KgL preuss. St,, Jan, 1878. (Cited by 
Frank, Krankb. cl. Pfl., 1880, p. 590.) 



art3 tlie priiieipaJ, nmam by wliicli the hiiigiis is carried tlirougli, the 
winter a.:iid tiie iweseiice of an ascigerous tbriia dcscribeci by Soraiier, 
seems almost iiimecessary to a inamteiKiiice of the disease in a region , „ 
once infested* ■ ■ : 

The ])raeti«.m of allowing stocks to remain in the. nursery rows when; 
leaf-biigiit lias wiifeetecl them so sev^erely as to render them iinbiid- 
seems unwise when considered from a hygienic staiiidpoint* 
Sindi stocks a;]:‘e almost sure to harbor tlie parasite in its winter foriii' 
upon their slender branches, which are lacking in vigor. It ivS from 
these stocks that, the disease ■a.-pparently spreads to other plantings of 
seedlings in the vicinity a.ad to such budded stocks as are susceptible. 

It would seem arlvisable, tlierefbre, that when leaf-blight causes a large 
number of failures in tl.ie seed bed^ the diseased seedlings should be 
headed back to within 1 or 2 inches of the ground and all side shoots 
likely to harbor the ■ parasite* .removed. Such procedure would 'im- 
doiibtedly decrease' the liability to so early an .attack ' of "the disease ':;;' 
...and enable growth to be made before the inalady had . time to spread"'' ': '' 
'from ' infected: localities. The same. immunity as that sliow,n by rap- v 
idly;' growing ^^biids” may prove here a valuable factor. ' It has been ' 
objected, however, tliat tlie siinultaneons ai>pearance of several shoots 
irom;:The ’headed back seedling would prevent, or at least materially;. 

■ hinder'.,' the' . budders , in their work ; 'the -.Mlowing , Ml. This ' obstacle,, 
could be overcome by the early removal of all but one shoot. It seems ^ 
to me that this method of eradicating the disease is sufficiently promc 
ising to warrant a thorough test. The matter of protecting seedlings 
by wind-breaks lias not been tlioroughly tested to my knowledge, Jind 
from observation on the spread of the disease I am inclined to believe 
it is woifhy a systeinatic trial.. The freedom from leaf -blight, which 
isolated blocks of pear seedlings often show, tends to, confirm the oh- - 
.servation that the malady travels quite slowly from .seedling to 'Seed- '" 
ling*. In an experimental block of seedlings mentioned,' .below 'it.,, 
required nearly two 'months for thetdisease to tinvel ' fkmi the 'east t^^ 
the west end, a distance of 150 .feet' 

Two (piite distinct 'experiments were'made with view of .preventing' . '■ 
this disease, one" inaugurated in.. -1891 to. test .the. effect of, fiingicides 
upon stocks, and the other carried on during the season of 1892 with 
seedlings in the seed bed. The results of only the foriner experiments 
are recorded here and an account Of the latter is reserved for future 
"publication.' 

EXPinUMEUTS WITH STOCKS 

These experiments were inaugurated in the spring of 1891 and con- 
tinued until the Ml of 1892. The stocks planted in 1891 weio sprayed 

/both seasons,.' the, 'dfi,sign:";being;.to ■ ascertain ..the' "effects" .' of : t'Wo^.,conse'cu-'.;3| 
tive years. The results are here presented briefly and the minor devils - 
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All tJie stoelis were. on tlie sanicwlates;' in ISQl 

June 3 and .245 J11I7 9 and 24^ and August 8 and 28. Oiiedndf tlie 
stocks were treated seven times, on tlie dates, just indicated', and oiie- 
lialf only tliree times, on the first three dates named. In '1892 the dates 
of treatment , were M'ay 26-27, June 15-16, June 23, July 6-7 and , 21, 
and August o. Oiie-lialf were sprayed five times, on the first fi,ve dates 
liientioiied., the other half six times as just indicated. The only fungi- 
cides used were Bordeaux mixture and ammoiiiacal solution. Iii'1891 
both' preparations were of essentially^ standard strength, but in 1892, 
the Bordeaux mixture was reduced to the 60-gallon formula, as . ex- 
plaiiied on, a subsequent pa, ge (p.. 262). 

FRENCH PEAR STOCKS. 

Four rows (1,922 stocks), of which 1,462 were treated and 460 
left untreated. One-half the treated stocks were sprayed with ammoni- 
aeal solution, the other half with Bordeaux, at the dates above' indicated., . 
Although the disease was not so abundant in 1891, as 'in: 1892, the con- 
trast between, treated and untreated was striking. Seveiitreatments ' 
with Bordeaux proved efficacious, while neither three treatments with 
Bordeaux nor seven with ammoniaeal solution showed as good results, 
and three treatments with ammoniaeal solution w^ere without apparent 
effect. On October 9 a count of those stocks forced by the premature 
fall of the foliage to put forth new leaves gave the following figures: 


Table 1. — Showing nuniber of French stoelcs forced to init out new leaves^ 


Kumber aiKl treatmeiU of stoclca. 

Total T6- 
leaved. 

Pei* cent, re- 
: ■' 'leaved. ', 


■ 4 

..■'' 1,0' ." ■■ 

85t) stoo ks treated 3 ti ni os , w itli Boi'deaux 

'' 55" 

■ ■ '50 ' , '' 

10.4 

13. 8 

3tl1 stocks tTHfitpd 7 tiimas witb amniooinool RolntKm 

357 stooks t.rHatod 3 times witli {LTi[mioiii}i,t!;}tl soliitiioii. * . 

161 

45. 0 

460 stocks untreated ............ . . v. 

.■97"" 

'.21.0 


' '■ , The same rows of stocks as '.were, employed in 1891 were treated 

in 1892, but one-half of them had been budded the fall previous, as suh- 
sequeutB^ described on pp. 258, 261. The other half was purposely left 
iinbudd^, 0 furnish a means of testing the fungicides. The treatments 
? -were ina.^A on dates given above, using the formiilre. mentioned on p. 
262. During the course of the season little difference between treated 
and untreated budded stocks was noticeable, as none but the Flemish 
Beauty were subject to the disease. At the close of the season, hoi>v- 
ever, the foliage on treated Flemish Beauty was much superior to that 
on untreated. Bordeaux proved superior to ammoniaeal solution and 
entirely efficacious. 

The greatest contrast in the experiment was between the treated and 
uqtrAated stocks which had not been budded. The susceptibility of 
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cfileacy of tlie fnngicitles, and the resiilt« fully warrant the extended 
use of Bordeaux mixture upon such, stocks. As early as June 24 
the diifereiice between treated and untreated sections was visible, 75 
per cent of the foliage of tlie untreated being diseased, while the sec- 
tions sprayed with Bordeaux mixture remained healthy. Plates xxi 
and XXII show fairly well the contrast as it appeared on October 11, 
the two rows standing only feet apart. The difterence consisted not 
only in the presence of foliage on the treated audits ahseuee on the un- 
treated, but in an increased growth of the former, asis shown by weights 
and measurements of the stocks given below. A calipering of these 
stocks in 1891 showed no appreciable average difference in diameter. 

Diagram 1. — SIw wing arrangement of irca ted and untreated roivs* 


A D, 


B 

_AT 1- : 

E 

C 


1 ^ 


Explanation op diagram L 

A and B, treated 7 tiraerf in 1891 and 6 times iii‘1892 witli Bordeaux; C, control on 
row opposite; D and treated three times in 1891 and 5 times in 1892 witli Bor- 
deaux ; E, control on row opposite. This portion of the experiroent was situated on 
rows yi, VII, and VIII, as indicated in Table 2, below, and in the xdan on p. 257. 
The iinbiidded portion alone is considered. 

Table 2.--‘Showmg weights and measieremenis of treated and untreated French i)ear sioeJes 

in November. 


Itow.. 

SeetioB. 

Diagram 

desigi'u'i” 

tiou. 

Treatment. 

No. ol‘ 
seed' 
lings. 

Average 
weiglit as 
(tug. 

A’V'erage 
weight of 

Average 
diameter 
at eollar, 
ill thirty, 
seconds of 
anincli. 

■ 





Ouneen. 

Ounees. 


Till. 

hb2'.' 

A 

i Eonleatix, 7 times in 1S9I, 








6 times in 1802. 

■ 57 

7.6 

6.4. 

22,0 

vu 

Cb'2' 

E ' 


(ii 

8,8 

6. 8 

27,' 5 ' '' 

VI 


C ' 

Untreated in 1801 and 1802, 

57 

■ /,,, 

4,0 

' 17*, 0' 

VIII 

'• "Bb 1 , 

D 

Bordeaux, 0 times in 1801, 








5' tiiuos yi 1802. 

63 

•9.1 

,7.1 , 

"23.1 ' 

''vix 

1 ' C'b 1, 

E 


63 

. .7.8' 

5.7 'i 

22.''0. 

''VI'. 

j- Ob , i 

E ' 

Untreated in 1891 and 1802. 

57 

5. 0 ■ 

4,0 

' 17. 6 , 


; iiboveMlatap'WeEe'' seemed ill tlie following iiiaiiiier': , The'',lirst week' 

.i'll';, IsToveaiber eaeli iiidmdiial stock"' was dug eareftilly and 'tbe' diife'' 
cleaned from tbe roots. It was tbeii calipered and weigbed. Tbe top 
was tlieii cut off and ^veigiied separately. These data are, perhaps, 
the first published showing' the superiority of treated pear seedlings in 
other respects than that of foliage. As regards a comparison of the 
two copper compounds, it will be sufficient to say that the Bordeaux 
was ill all respects superior to the ammoniacal solution. In the order 
of their efficacy the four methods of treatment are as follows : Bordeaux?/ 
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,6,t,reatnieiits; Bordeaux, o treatments; aramoiiiacal solution, 6 treat- 
:iiieots; aiiiiiic)iH‘a..caI solution, 5 treatiueuts. Five treatments witli tlie 
aniiiioiiiacal solution proved almost entirely ineffeetual. I^latexxiii 
shows the average of stocks treated 0 times with amiiionlaeal solution. 


JAPAN PEAR STOCKS. 


1891.— Om row of 466 stocks' was planted, in a manner precisely sim- 
ilar to tliat described for the French stocks. The dates of t,reatn'ient 
were as above given, one-half the treated portion receiving* three treat- 
iiieiits and the other seven, one-half being* treated rvith Bordeaux, the 
other with amBioiiiacal solution. Tlie revsults obtained were striking, 
as illustrated by the following notes on the re-lea ved stocks : 

Table 3. — Showing numher of Japan stoclcs forced to put out new learcs. 


Knmbor and treatment of stocks. 

'J'otal No- 
ra leaved. 

Per cent 
re-leaved. 


1 

.1.1 ' 

8S stocks treated 3 times witli Boi'deaux 

21 ' 

! ' ,23.8 '• 
17.2 

87 stocks treated 7 times \vitli aminoniacal solution 

15 

01) stdoks treated 3 times witli amiuouiaeal solution ...J 

•'" 9,' 

10. 0 

114 stocks untreated. . 

■ 47 

'41. 2 ' 




The average diameter of the stocks near the collar was not percepti- 
bly greater ill the treated than in the untreated, the average difter- 
ence amounting to less than one thirty-second of an inch. The un- 
treated Japan stocks suffered more from the disease than the untreated 
'•French, stocks, ' 

i6'^.S.-“The same row of stocks as that employed the previous season 
was treated, but one-half or more of the stocks were budded in 1891, 
as described subsequently on pp. 259, 201. The treatments given were 
as described on pp. 202-263. As eaiiy-.as ,Jane 24 the imbudded 'stocks,: 
which had not been treated, showed the disease plaint every stock 
being affected. At' this date it .was. evident thaf the ,>J'apan’ stocks, .as 
i,i'i,troduced from the south, were more- s.usceptible'''to',lea,f-blight than the 
iniported French or the.iiative-:grown. American .stocks. 'T'lie latter were 
at this date scarcely affected 'by -the. disease. " FiHini.the twow^i.ars^ ,ex-,- 
periinents upon Japan stocks from Franklin Davis & Oo.’s nurseries it 
.seems probable that thes.e'-W'hen 'imported..lroin' tlie Boiith will not show 
any.gimter .im.iminity fimn-''.l:.eaf-blight'.'-lh or American 

stocks. A more extended experiment, however, Is needed to settle this 
point. The result of treatments with fungicides was as striking as that 
gained from the French stocks. The foliage on the budded stocks re- 
mained reasonably free from the disease until cpiite late in September 
when the stocks in the' untreated,:.;portionS:-,'began'''to,,drpp'..thm^^^^^ 
badly,* tho^e treated 6 times with Bordeaux held their leaves almost 
intact. The Bordeaux i)roved,ln\general more;-elS'cacious:^ 
.■inoniacal;s0luttiP;,^:in;'the:ti^^tment;of:bdtibu^ 
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and. 6 treatments were more effective tban 5. But one uotewortliy ex- 
cepfcioTi existed in tlie first section treated 5 times with ammoniacal solu- 
tion, wliieh is possibly explainable by snperioi-ity of soil. 

Below are given in Table 4 the notes on foliage and caliper made Octo— ^ 
ber 19, 1892: . 

Table (vnfUiion of Jaxuvn stoclcs as regards foliage emd caliper. 


SaetioB.* 

Treatiaeat. 

Estimated per cent 
of foliage dropped. 

Average 
caliper 
ofuii- 
Itinkied at 
collar in 
of iiiehU 

Budded 

stocks. 

Uii- 

btidded 

slocks. 

Aal 

Ammoniacal sohitioii, 5 treatinictits 

0 

0 

2(>.6 

Ual 

Bo....... 

0 

8l) 

13. 4 

Cal 

Bo ■ ■ 

8t> 

80, 

15. 0 

Aa,2 

Ammon ical solutiom 6 treatments 

0 

50 

20. 3 

Ba2 

Bo....... ■ 

.0 

•15 

24.7 

Ca2' 

Bo.,.. ■ 

'■ 85 

tU) 

,21. 0 

. ' ..Abl 

Bordeaux mi.xl ure 5 ti'eatinente .: 

0 

10 

18.7 

Bbl' 

Do ' 

0 

25 ■ 

19.7 

.' Cbl 

Do..... 

40 

50 

2L;{ 

Ab3 

Bordeaux ini.'ctiire, 6 treatments 

0 

5 

21,5': , 

. .'".'Bte' 

Do....' 

0 

10 

18.5 

' '€b2 

Do ■ 

0 

0 

23. 1 ^ ' 

■ B-l 

Untreated (1 nulded) - 

15 



■ B~II' 

Bo 

40 



' D~lil 

Do 

95 



D-IV 

Untreated (not luidded) - 

i 

08 

,1,3.2 , 


* I)eiftignati(.ms in tills colmim refer to tlie rarieties of “buds,’' for details of wliicli, see p, 261 . 


It is iiotieca;^ froiii tlie above taWe tliat Boixleanx inixtiire affordeil 
tlie greatest iinmiiTiity ; also that the untreated unbodded stocks made 
nmcli less growth tliaii those treated with Bordeaux, A retference to 
the plaii (p. 257) will show the situation of the row^ (l!7cb IX). When it 
is remeiBliered tliat of all of the French stocks, those standing in row 
XIII :only 3|;:feet distant, made' best grow-th, the element : of Isoil 
difiference is' hardlj to be em,isidered as a disturbing, factor, 

, AMERICAN PEAK STOCKS. ■ 

' : ' Four, rows coiitaming'1,0.73 stocks were subjected tO' a course of': 

tioMinent similar in every respect to that given the Fremdi and Japan 
stocks. Ow^lg^to the lateness of the. season wlien, aiipbcatJon was made 
to the growers of Ainerican. seedlings only second-grade stocks were to 
be obtained. Because of this unfortunate but unavoidable circunn 
stance no coraparivson could be drawn as to the- comparative value of 
American, Japan, and imported French stocks. The results of the treat- 
ments with fungicides wliile not as striking as with tlie French sto<jkB, 
are valuable as adding testimony to tlm efficacy of the Bordeaux.^ 
Seven treatments with this mixture proved entirely eiScacious, raising 
tlie percentage of stocks wholly free from tlie disease from two-tenths 
of 1 per cent to 39 per cent. On October 9 a count was made of the ■ 

''' ” ^’Sc0''bffiIvXov:,^ ■ p. 159, , ' ' ' ' ' ^ 
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number of stoelv^^ in eaeli section pnsbed out; new leaves because 
of file he\eiity oi‘ leaf bliglit Tlie resiilth of tills count are as follows: 

Table 5» — 6/i«?n'wf/ numbu' of Jmincait siod'i Jon cd to})ui out uiw 


• Xiimber and treatment of stocks. 

Total 

niiiiiber 

IV leu\ul. 

Uei cent 
It leaded. 

7 f I'i'b Tblulo.'JnT' 


2 14 

Htot. titfttfd lii tunes I'V itli liotdtsiu'v ... ..... 

m ; 

51 

B2. 29 

‘il J stoi'l* S 7 tn«f*s willi fiitmioTiirH .il 

16.29 

stocks "w il h .iTniiioiu,u.al solution... .... 

94 i 

28 92 


152 

‘M 10 



JS92 . — Tbe same rows of stocks were euiployed tins season as liad 
been treated tbe previous season, as many as possible of them having 
been budded as described subsequently on p. 261. Those not biidable 
were left standing for further treatment with fungicides. The treat- 
ments were as described on pp. 2G2-203. Owing to the inferior char- 
acter of the stocks originally planted this whole block would be consid- 
ered worthless, as not one-half the stocks were budable in 181)1. The 
effect of the Bordeaux mixture, however, was plainly observable and a 
rough estimate made October 19 of the percentage of foliage still upon 
the unbiidded stocks shows the Bordeaux to be much superior to the 
ammoiiiacal solution, and 6 treatments superior to 5, 

QWiNCE LEAF-BLIGHT {Entomofiimrmn maGidatmn L^v,), 

Much that was said in reference to pear leaf-blight applies ecpially 
well to quince leaf blight, which is caused hy the attacks of the same 
fungus. The parasite, so far as the author’s observation goes, never 
attacks the bark on the young shoots hut is confined wholly to the 
foliage. The Angers quince seems more susceptible than the Orange 
and it is rare to observe after the first week in September a block of 
quince cuttings from which at least 50 per cent of the leaves have 
not fallen. Unlike the disease on the pear, the (juinee leaf-blight often 
seriously defoliates bearing trees in this section and commonly causes 
the fruit-grower much loss from its attacks on the ripening fruits, in 
which form it is called fruit spot.”* 

The experiments in the prevention of this disease were confined to 
one row of Angers quince cuttings, treated partly with Bordeaux mix- 
ture and partly with ammoniacal solution, t ^ 

AKGEKS QUIXCK STOCKS, 

i6^i.--One row of 509 cuttings was planted and treated with fungi- 
cides in the manner described on pp. 200-263. The season being an 
nftfiSmally dry one, no disease of any consequence appeared, and as 

* Bah, a Biv, Teg, Fatli*, pp. 65-68, PI. viq viii. 

^ For of fungioidee and dates of see pp. 262-263. 
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stated in a previous piiblicatioir^ the insignificant qiiantit.y ofleafi 
bliglit' xiresent ottered 3io o|>portunity to test the tiiiigi(*ldes in^ a satis-; 
lhctoi'*y irnniiier. 

The same r^iw of cuttings as eiux)Ioyed in 1891 was, treated this 
season, hut ,oiie-iialf or more of each section had been budded the; fall 
previous, as noted below, p. 260. The treatineiits were identical with 
those made upon thn pear stock; see p.-202. As early as JidyT the' 
leaves on the untreated section . left without budding showed the dis • 
.ease plainly, while the foliage of those sections treated:, with Bordeaux 
and aninioniacal solution remained tree from the disease. By August 
BO two-tliirds of the foliage of the uiibudded, untreated j)ortion ,, had' 
fallen to the ground, wliile the treated sections standing in the same 
row. as shown in, the plan, p. 257, row V, remained ,intact. , Plates xxiv 
and XXV show the ai}x>earaiice of the treated and' untreated sections. ' 

On .September 29 the dilfereiice manifested by these . stocks was not 
one of folia.ge only. The twigs of the treated, upon close ■ examina- 
tion, were apparentl}^ a trifle more robust, and the caliper of the 'cut- 
tings at the base showed a considerable increase not to be attributed 
to diflerences in. soil. Below are given the data secured from a careful 
calipering of the unlmdded stocks at the collar, made October 15. The 
figures given are' in thirty-seconds of an inch and rexwesent the aver- 
ag*e .diameter of' stocks in each section : 


TABhii avemge caU2)er of treated und tintreaied unhudded quince stocks. 


Section'. 

Xmnber and tmitmeiit of stocks. 

Avi'i'aoe 

dianieter. 

Aal 

10 stocks treated 5 times witli animoiiiacalsolotion. .- 

25. 

(fu ' 


2rt t! 

Aa2 

Ba.2 


25 0 

10 stocks trcati'd 0 times witli aniinoniacal solution. ... 

27. 0 

2t. 0 

{ '!ji2 i 

15 stocks treated 0 witdi aniinoniacal solution 

Abl ! 
■ Bb:i 
Cbl 
Ab2 

15 stocks treated 5 times witli Bordeaux mixture. . - 

27. 0 

IG stocks treated 5 times ’vvitli Bordeaux inlxtiire. ........................ 


16 stocks treated 5 times with Bordeaux mixture 

17 stocks treated 6 times with Bordeaux mixture 

25.' 2 

20.2 

Bb2 

*DiF 

17 stocks treated 6 times with Boi'deaux mixture.- 

00 stocks untreated ... 

1' 20.4-,' 

.' 20. 6 ' - 



*Uiiforfca,uatdy a Beefcioo. Ob2, was not staked otT in plainilng tiie exiierimeut. 


.'The ' 'inference from the' above 'table 'is 'that , the stocks:, which held 
their, leaves through the. seasDii made, ^.greater 'growth m''diatt)et'e;r'thaii. 
those, from whitt-i the foliage' ■■droj.vped iti.'tTiily'and August. ' „ Taking the,' ' 
a,yerage.of all 's,tocks treated .'with.'amino'iiiacal solution, ,94 ill number, 'W'O ... 
have, 25.7 thirty-seconds,. of,,- an 'Ineh,.^ while the'average, of "81 'Stocks, / 
treated, with .Bordeaux 'W-as ,26.5.thirty-sec.ondS'. ' '' The betteruf .these t'wo'" 
averages (26.5') when compared w.ith the, untreated ,'(20,6), gives''a'u in-'':" '' 
crease.iu .diameter'Of 5.9tiiirty-secondS'or nearly tl,ire'e-sixteei:ith.s ofuiix 
inch! ,, ■' ■’ 

* Bull. No. 3, op. cit., px). 58-59, 




' CHERRY LBAF-BiuicmT (Cylin^rosporm^^ ■ 

'' The leaf-blight of cherries caused by the same species' of fungus as 
that prociiiciiig plum leaf- blight, is very widespread,' Scarcely a wild 
species of the genus Pmmis is entirely exempt from the disease, and at 
nil stages from seedlings in the seedhed to old bearing trees, cultivated 
cherries are S'libject to its attacks. The greatest Amriatloii exists, liow- 
'Cver, as regards the susceptibility of different varieties, . some being ■ 
nearly exempt and others, <as the English Morello, materially claiiiaged 
"by it. Eemarkable eases of immunity 'are sometimes "observed. ^ Of^ 
seedlings used for budding, only the Mazzard seems in a, -ny' serious de- 
gree da'inag’ed by tlie disease. In unfavorable yearns the defoliation is 
so serious a.s to render the first year’s growth of stocks almost, insig- 
nificant. Mazzard seedlin gs of the second year are also badly attacked. 
The greatest damage probably occurs where Mazzard stockwS are budded'' 
with susceptible varieties, in .which case the cumulative' ettects. of the 
disease appear. , It 'should be noted here, however, that the cherry 
leaves attacked by the parasite remain attached to the stocks long 
enough to take on the yellow autumn tints characteristic of foliage 
from which the valuable ingredients of |>otasli and phosphoric acid 
have been reoioved.^ It is probable, although no experiments have to 
- my knowledge been made to establish it, that the preniatlire fall of the 
leaves, does not entail so great a loss to the cherry seedling as 'does, 
the fall of the pear foliage, which dro|)S while still green. ' 

. The, experiments in the prevention of this disease, exteiiding over. a 
period of two seasons, were made upon the twer w- ell-known kinds of 
stocks, Mahaleb and Mazzard. In 1891 only the stocks i,iot yet budded 
were treated, while in 1892 the stocks budded in the fall of 1801 were 
s]:)rayed,isuitable control being; left.\'-''. 

' .For reeord'Of , budding see' pp. ■238,- 2'60.:' : ; Boiuieaiix.. ..niixtiire' and 
moniaeal solution of standard strengtli w^erc employed in 1891 ; ammo- 
niacal solution of standard strength and Bordeaux of one- third strength 
'ill 1.892.t 

, :MA,HALim CUIEItRY STOCKS. ^ 

> 189L — One row of 440 stocks was planted and treated with fungiiides 
;at the dates described for all the stocks on p. 263. One-lmlf, excepting 
■x/' controls,, received '6 and the' other '3'.:Spraymgs. One-half were treated 
with aiirjioniacal solution, the other with Bordeaux. As mentioned in 
^•VL'B'Ulletin 'Ko. 3,f, where an -accouht of' this experiment . has . already heeii,' 

^According to the prevailing views of the physiological botanists, Pfefter, 
Eetmer, Wiesner, and others, the valuable mineral constituents of leaves are with- 
dra%vn from them at the same time as they become yellow and before they fall to the 
ground f hut the recent paper of Welimer, Bie tot LmibfaU voranfgehemU vermeint- 
' Uohe Mattentleermig. <^Be}\ d, deuUch. tot. GesdUch.lO Jukrg.. Heft. 3^ pp, 

indicates that the grounds for this belief may not have been sufficiently proven, and 
^ .the' '■ ■ 
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giveBj tlie leaf-bligiit was not present in any coiisideraMe aiiioiiiifc' dur- 
ing tlie season and tlie efficacy of' the two fiiiigieides was not giyen a; 
test of any severity, Tlie treated portions, liowever^ reiiiaiiiecl freer 
from disease than tlie untreated. 

— Tlie same row wliicli liad been budded in the fall of 1891 as 
descrilied subsequently, was treated this season in a iiiauiier ])reeisely 
siiiiilar to that described for the i)ear stocks on page 263. Care was taken 
that' the undersides of the leaves were wet by the spray and to ac-' 
coinplisii this tlie Yermorel nozzle was directed upwards. On June 24 
the first signs of ' leaf-blight were noticed upon the biidde'd, untreated^ 
stocks, the imbndd.ed stocks remaining aliiiost entirely tree throughout 
the season. By July 16 the leaves of the untreated began to Ml and 
contimied dropping until many of the . stocks were left nearly leafless. 
Oil October 4 a careful count was nmde of the 3! umber of leaves 
which ii ad t alien iro'Ei each individual stock in the' row; ' This.wns ac- 
complished, iii 'a comparative way, by counting the leaf scars on each 
stock , Below is given for convenience a condensed statement of 'the, 
coiiditio.ii of the stocks with regard to height, dianieter 3 inches above 
the union, and freedom, .from leaf-blight. All niunbers represent aver'v 
.ages.'. Height above groiind (measured Septeinber 28) is representecl' 
'infeet^anciinches,^w the figures for diameter' (measured October 15) 
are in tliirty-secoiids of an inch. Only budded stocks are here taken 
into.. 'account. ' 

Table 1. — Slwwing coiulijimiof budded MahaM) Hoclcs, treated and imtreakd} as regards 

foUageaMlmemiirtments, 


, 

1 Section. 

Nnmbera, liincls, and treatment of stocks. 

Average 
number 
of leaves 
tallen 
< Jetober 4. 

Average 
height above 
ground. 

Average 

caliper 

3 inches 
above 
union. 

'■A,a,X' 

16 budded Windsor stocks. Ainmoniacjil, 5 


Feet. 

Inches . 



treatments — 

8. 0 

5 

8 

23'' 

. ' A,a 2 

18 budded 'Windsor stocks. Amxuoniacal, 6 
treatments — ' 

7, 8 

’’ • ' 5 

10 

23, 

Abl 

IS budded Windsor stocks. Bordeaux, 5 treat- 
ments 

la. 1 

0 

.0' 

',,'"24 ''''' 

'Ab.3' 

17 budded Windsor stocks. 33ordea«x, 6 treat- 
in,eiit8 

' 7.4 

6 

'0 . 

25 


7 budded W in d9(»r atoek.s . Xlntreated 

54.8 

5 ' 

"0 

3G 

Bal 

18 budded Vellow Spanish stoelss. Ainmo- 
niacal, ,5. 'treatments,' , . - 

" 6.4' 

4 ' 

0 

22 

Ba2 

17 budded Y4!ow Spanisli stocks. Animoni- 
acak 6 t.raat.ments .. '. . . 

' 6.,'4''..' 

4 

0 


Bbl 

j 18 budded VelloxY Spaniab stocks. Bordeaux, 

,' '5 treatments . .' .... 

7.1^ 

'■.5,,' 

4' 

If''"'' 

Eb3 ' 

18 budded Yellow Simnisb stocks, Bordeau.x, 

6 treatments ., - 

'.4.,^' 

. fj 


''' 23:,,''''.. 

B-Il 

8 budded. Yellow, Sp.anisb "stocks. Xlntreated . 

.314 : 

4 


16, 

CaX 

16 budcled,.,Moiitmo«m.cy, stocks, Ammoniacal, ' 

' ■ .S treatTOfimts. . ... . . . . . .... '' 

,','8., 5. 

A' '■ '' 


|. ' 2!.. 

Ca 3, ' 

IS Inidded Montmorency Stocks. Ammoniacal, 

', , ■ '6','treatmeiits' .... 


, ', ' , 5 

",'.21,:':. 

' Cbl' 

23 budded Montmorency stocks. Bordeaux, 

., ,5 ''treatments . - , .'....'i. , . '. . . . 

■ ''■.A.xr' .' 

„' '„J5 


21 

Cb2', 

, 16' ],«idded ♦Montmorency stocks. . ' Bordeaux,. ' 
," '.6 'treatroents' A i.'. 

6.1 


9 

3D 

' ■ B“I' '., ' ' 

''.:4 .,biidd,ed .Mottt,mo.rcncy ’'stocks, ■ li-htrealsd 

65.7 

3 

6 

37 



2:61 , 

'T,lie .coiieliisioii wiiicli cmi be 'drawn ftoiii tlie table . 'seems to, be tbat 
■tbe treated sections lield their leaves better, niacie as,,g‘oo(I a growtliin ■ 
heigiit, and without exception a' grettter growth in cliain'eter, or^ 
per^” than the untreated sections. That this increased gifiwtti was clue 
entirely to the fengicide it will not be i>osslble to iiiaintafn, for this dtfier- 
e:i:ice may possibly have bee:n brought' about in part or wholly by .vaiia- ■ 
tioiis.in the soil.. That none of the mixtures injiirexl the buds”, it is '■ 

. believexl is clearly shown. 

The answer to question 3, as tothe.elfect of fungicides^ on the. growth 
,of budded stocks is here, for the Bordeaux mixture at lea'St,'satisi:ac-' 
toriiy lound, tor both Windsor and Yellow Spai,iisli stocks did better 
under' trea.tinent witli Bordeaux than without treatiiient.' There/ .'still 
remains a doubt as to the beneficial effect of a:iiimoniacal solution,. 
In all cases where used it was apparently slightly injurioiis to the 
folia,g'e. The leaves assumed a yellowish unhealthy appearance. Plates 
XXVI and xxvH shoAV the comiiarison between treated, and untreated . 
^^buds.” 

MAZZARD CnERRV STOCKS. 

1891 . — OneroAV of 468 stocks was exx)erioiented Avith, receiving as 
nearly as possible a course of treatment ideiitiealArith that gWeii the 
Mahaleb stocks. During the season, as' in the case of the Mahaleb.s,, " 
only an insignificant amount of leaf-blight AA'as prese'iit, affording' no 
opportunity to test the fungicides. The powdery mildew' 

(DC.) Winter !) made its appearance in small amount on 
the stocks in August and offered an opportunity to observe the bene- 
ficial effects of Bordeaux mixture in the treatment of this disease. 
.Seven treatments with Bordeaux materially decreased the amount of 

^ disease and proved suiAerior to seven treatments Avith ammoniacal 
^lution^* Three early treatments with either fungicide had no pre- 
ventive effieot.'; y,' 

' , as' that .'treated: . iiV; 1861 was used this season, 

but budded with three- different.. varieties'ddeutical Avith those budded 
on the Mahaleb stocks as shown in the table on p. 200. The treat- 
ments Avere similar in all respects to. tho'SC' given the Mahaleb stocks. 
.'.'yThe .condi'tion of the;sto'cks' at. the..close,.of the season is , .shown by the' 
."ibllowing.table:.'*'' 

"■..vyy,.^ ^‘':.'*SceBuU.Xo.:;3:BiV'y'yog.:..m^ 



Tabm S,—Slwwmg couiUim of sfoeks treated and untreated as regards 

foliage and meamremeuts. 


Section. 

kiimber, kiiscli?, and trefitincnt of stocks. 

.kvcragt: 
imuiber 
of lea\’es 
lallen 

Oct. 111. 

' 

A'vera go height 
aliove grouiKl. 

Average 
(.lalijier 3 
i,n<*lies 
al,)0VG 
union. 

Aa.,1 

25 budded Windsor stocks; a,uimon!.acaL 5 
treatn'ieiits ' 

5.0 

Feet. 

4 

I'lches. 

10 

IG 

2 

30 budded Windsor stocks; annnoniacal d 
treatmeiits 

5.3 

5 

6 

20 

i Alii 

j . 

27 biifitled Windsor stocks; Bo,rdeaux, 5 
treatmenta - 

6.4 

5 

0 

20 

Ah'2 

27 biidilcid Windsor vstoeks; Bordeaux, (1 
treatments 

5, 3 

5 

10 

20 

\ ■ 

11 budded Windsor stocks; untreated 

27 biidclod Yellow Spanish stocks ; amnioiiia- 
cal, 5 t-reatnioiits - - - • 

ii.7 

4 

0 

20 

i Ba, 1 

4.2 

4 

a 

10 

Ba2 

28 biidded Yellow Spanish stocks: amnionia- 
cal, f) treatments 

4.6 

4 

10 

21 ; 

i 

31 budded Yellow Spanish stocks ; Bordeaux, 

5 treatnieiits. 

2.0 

5 

0 

18 

1 Bb2 

31 luidded Yellow Spanish stocks; Bordeaux, i 
6 treatments.. i 

2. 5 

4 

5 

.18 ' 

i 

14 budded Yellow Spanish, stotdes ; untreated. 

8.7 

U 

2 ! 

15 

Cal 

26 budded Wontraoroncy stocks; ainmoiiiacal, 

5 treatments — •. 

6.') 

3 

7 


Ca3 1 

IS budded Montmorency stocks; aininoniacal, | 
6 treatments..-, ! 

6.S 

3 

3 

17 

Cbl 

20 budded Monirnorency stocks; Bordeaux, 5 
treatments 

5.0 i 

3 

1 

■1.7'.y 

Cb2 

26 budded Montmorency stocks ; Bordeaux, 6 j 
treattnents 

. 5, 0 , : 

'3 

1 

1,7 

.B-III 

thudded Montmorency stocks; untreated — 

i 24.2 

2 

8 

' 14, : 


* By an accident tliis section received one late spraying with Bordeaux and lieiico it is reiKlercd uri' 
fifc'foreompaxison.. 

The disease clM coiBparatlvely little damage upon these stocks, but 
as shown by the table, the treatetl see tioiis were to the im- 

treated, and the Bordeaux slightly suxierior to the aininoniacal solution 
when 6 treatments are compared.* The difference between 5 and 6 
treatments was not very niarked. ■ 

A. comparison of the two tables brings out the fact which is note- 
worthy iii thiscoiiiiection, thatihe “biids’^t .on Mahal eb stocks aver- 
aged .greater in diameter throughout than those on the Ma/.zarcL Tliis 
rliffiwence is constadit when . st(>clcs receiving the same treatment are 
^compared in each row, with, the ..-exception of.' the untreated section of- 
Windsors .when eoinpared with -that 'treated , once ' by ini.stake«„ , - 'This '' 
;;,cxnistant:.differen(m',,iii diameter,, at'. 3 'inches above the base''{^^ 'C.aliper’^.).,.;' 
is, of, siich' importance as to merit’ further,-'.,observations. Th.e author-re-' 
,:grets'"that the 'control row's were left 'so,,sm,all, and teels warranted in 
drawing only the general conclusion, which was strikingly demonstrated 
that the :'fa,ngicides were effiective'to,aremarkable.degre6 in preventing’ 
the disea'se-and that .tre.ated' stocks made', .the 'best growth.,, ■ ■ , . ■. , ', 

— — — — - — — — r 

■^Tbe SHperi,o.rit>y "'Of " Bo,Meattx-.'i8--n<)t’'.’'faliy.. shown by the figures, as in every ease ' 
the effect of the ainmOTiiaeal solntion was evidently injurious to the health of thofoli- 


f The term is here. used,:. as amongmirserymen, to indicate a budded 

after the top has been cut off and the inserted Md itself allowed to grow. 
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PLIT3I LEAF-ETjaiiT {Ct/UndroHporhtm ptul! Karsleii.) 

Tlie pliiBi hi western Xew York, aside froin giriiiir miieli 

trouble to irirserymen, does very ^'ivat dainae;^ to many vtiriotie'^ of 
beari!i«‘ trees, defoiiatiii^i>; tbem in Aiyi^aist and September. This disease 
is coiisubu’ecl by the i)liiim^’rowers in the Yieinity of tteiieva as their 
most persistent enemy. A large ondiard be]<mging to E. Hmitli &• Sons. 
2 iiiiles northwest of the eity, was, they infornual iiu-% winter killed 
about thirty years ago because of defo]iuti(Hi the.Niunmer inevioiis. U 
is a eoinmou opinion among orehardists llnit leaf-blight, tlirougii its 
retarding efteet upon the nuitiiratioii of the wood, renders the Irees 
ineapable ot withstamling the changes in teinpeiatnre of a trying win- 
ter. Whatever tln^ exidanation of this tiud may be. it seems self evi- 
dent that a ti’ce which dro])S its leaves before the iKuinal season suf- 
fers very material losh. 

Of nursery stocks, the native grown seedlings suffer the most from 
this disease, often losing all theur leaves by the middle (ff August, Wy- 
robolan aud Marianna stot'ks are not to any extent sublet the tirsl 
season* fn entire oontradistiindion to the immuiuty exhiiiited by 
pear ^^buds” which resist to a remarkable degree pear leaf- blight, the 
budded plum stoeks are partieularly susceptible to plum leaf-bligld, 
Ai>parently the same conditions of rapid growth which afford iiniimiiity 
in the one case tend to susc*eptibility in the otlier. The two instances 
offer a fertile field for inquiry. 

The experiments on this disease were made witli Bordeaux mixture 
and ainmoniacal solution upon two rows of slocks, one of Marianim, 
containing 504 stocks, and the other of M} robolan, containing 47 1 
stocks. As described previously ^ the results of the first seasoifs ex- 
periment were entirely negative, as tln^ disease failed t<i aptiear. 

On October 9 the three varietiCvS, Early IToliiie (Early Elvers), Pur* 
pie Egg (Hudson Eiver Purple Egg), and Italian Prune (Felleuburg), 
were hndde<l upon both row^s of stocks as set hwtli sulKsequtadly, p, 258, 
Numerous stocks \vere left unhudded to test the effect of the fungicides 
and the end of each row was left untreated* 

The rows were treated in 1»S92 wdth Bordeaux and aniuKUiiacal Sfdii- 
itlon, the forinuhe of which are described on p. 2112. (bie-half the 
treated stocks received 5 sprayings and the other b, at the dates given 
on p, 243, In all respects the t\vo rows w'ere treated alike. 

M YliOBt ihA X STOCKS. 

!■ 

' 1893 . — The disease made its lirsfc appearance in June upon the iiu- 
bndded stoeks which were carried over from 1891, and stranj^ly 
enough only upon the treated portions. This dropping of tlie treated 
Myroholan foliage was confined to the leaves situated on the larger 

^ * Bull. No. 3 Div. Vcg. Path., p. 58.” 

1648©— Fo, 3 5 



254 


liiiilis ill the interior pro'tioii. of the;bii^;hy gnowrii. ' Altlioiigli oiily 'a 
small per'' cent of tlie' foliage was tbiis affected, tlie difference between 
treated and untreated was .quite evident. After tiie lapse, of three 
01 * four weeks this falling of the leaves ceased. Tlie niilnidded, stocks 
wl'iieli were not treated remained remarkably free' from the' disease, 
but 111 this respect were exce-lled by the Marianna iinbudded, untreated 
stocks. ' 'The budded stocks were not so soon affected as them.il>iidded^ 
but the .Early Prolific ‘^d3Lids''Mn the untreated section began dropping 
their iblia-ge in July and throiighout the season were manifestly worse 
affected. • The following table shows the data collected in September 
and Oetoberj after all growth had iiracticaily ceased: 


Table 9 . — .Showing condUion of hudded Mgroholan stooJes treated and untreated, as re- 
gards foliage a)id measurements. 


Section. 

: 

Xamber, kinds, and treatment of stocks. 

Ayerage 
n urn bin* 
of leayes 
fallcu Oc- 
tober 10. 

Average 
lioigbt above 
groViiid .Sep- 
tembei’ 28. 

.A.verage 
calii:er3iii- 
elu*s aliovo 
union, 0<> 
tober 15. 

: 



Feet. 

Inehcfi. 


Aal 

11 budded Early Prolific sUxiks, aiiimoiiiacal. 






S'timtmeiits 

ca.8 

3 

6 

14. 8 

An2 

16 buddt?d Early Prolilic stock.s, ainnioniaeal. 






6 trcatiiieiits 

115.8 

3 

0 

14. 3 

Ahl 

18 budded Early Prolific stocks, Bordeaux*, 5 






trcatiiieutH, 

60.0 

■4 

0 

.15. 4 

Ab2 

IJl budded Early Prolific stocks, Bordeaux, C 






tr(?atiue,ii t s . , - — ........ 

57. 5 

3 

,8' 

mo 

D^I 

S luidded Early Prolitio stocks, untreated 

;n2.5 

3 

9 

■ .143 ,,', ■; 

lial 

Ill budded Purple Egg stocks, amniouiacal, 5 






treatments ....... — ........ 

B6.3 

,■,'■4'. 

• 1 ■" 

t., 10.2 ;; 

i ' Ba2 

20 budded Ibirple stocks, auunoniacal, f» 





i' 

treatments - • - 

32.8 

" 4 . 

■ »■> 

, '15. !'',■:■,' 

'■■Bin 

16 budded Purple Egg stoclis, BoVdeaux, 5 





■, treatments ...iO...... 

, 6. 1 

3 

8 

15. 4 , 


16 budded Piyple Egg stocks, Bordeaux, 6 






treatments .V. 

9. 7 

4 

3 

1.5. 6 

■"■"inir'' 

10 budded Purple Egg stocks, mitreatod ...... 

123d] 

4 

7 

10. 4 

Cal ,, „' 

12 luidded Italian Ibiuie stocks, araiwmiacal, 






5 treatments 

15. S 

3 

■ 10 

1,4. 3 

:Ca2'' 

16 luubled Italian Prime stocks, anmioniacal, 






6 treatments 

8.2 

3 

7 

15.3 

■ ein 

16 luidded Italian I’rune stoi'ks, Boi’deau.x, 5 






trc.atment'B ■ 

7.8 

3 

6 

15. 5 

" Cb2 

15, budded Italian Prune stocks, Bordeaux, 6 






treatmenta ' 

6.'3 i 

4 i 

0 

16.4 

'i' I)-TII 

I''', , : 

11 budded Italian Prune .stocks, untreated 

■ 52.8 1 


9 

15. 0 ' 


l^roin.' this, table the .oiiiy'eonclusioii .ad,niiss'ible .is in, regard to tlio 
amount of le.af-bliglit, . It is evident that 'the treated portions lost "only 
asmalliuimber of .leaves in comparison with the untreated, and in so 
tar the" fungicides' proved 'eflective. ■ . . 

, , . : MARIANKA STOCKS. , , 

',', The, treatment of these •■stocks was in all respects' ide3'd;i(ml 

r,iW tiiat'^'Of.the My,robolan stocte 'and'tlie res.iilts 'were'iii'general.si,m-, 
ilar. ' The, treated, mibudded stocks -lost a number of their' leaves .fro nr 
m early' attack,' of, the' fungus in June, and July, but the 
hudded .portion' of "'the row, remained' remarkably ■foee/ from,;the 'd,isea.se,:: 
throughout the season, more so in this regard than the Myrobolam The 



, 2o6' 

1)11 elded stocks showed lit-tle saperiorifcy ' in ' regarci to' ]i3ai'-bl!g1it' o'vei‘ 
tlie budded Myrobolaii' aud' evidently uo considerable degree of iininii- 
iiity was afforded 1:)y the stock to the scion. But a eoinpaiison of tlie 
two tables brings out' the fact that the 'Purple 'Egg ^d:>nds-'’ made mark- 
edly the best growth upon Marianna stocks. , TliexSe ‘djiids’* averaged 
more than one-eiglitli of' an. inch ' greater in diameter and wei^e on a;ri 
average '10 in e'hes higher. ■ The other less rapidly growing stock's did 
'iiot/SiioW 'SHch a marked difference, and too., iruicii reliance oiiglit 'not. 
.tohe phiced'Oii data gathered from 'so small an''ninilau* o'tt stocks. "Cer- 
tain it iSj howeverj'that 'the Mariairiia -proved superior in. this single 
experiment. 


TA-BLE 10 . — Shoiving condiUon of budded Mnvianna stoeks, irvated and untreated^ as rc- 
ganis folUiije lunl measurements. 


1 

1 

vScctiou. ' 

H umber, kinds, and treatment of stocks. 

.Vverage 
luuuber ^ 
of leaves j 
fallen Oc-i 
tober 1 1. 1 

Average heiglit 
ala''>ve' gvi:ui,i"ul ' 
Septi'iiibr-r 2i>. 

.Average 1 
calilu-r^ 1 
!idi.esabO'cei 
inubiri. t0> 
t'Oiau’la. j 


"■ ■■■ ' ■- ■ ■ .■■■"■ 

1 

Frcf: ' 1 

InchvE.'': 

Julies. 

Aat 

0 luidded Early Froltfic stocks, animoiiiacjd, 5 
treat'nie-nt's . ‘ — ... 

fla -s ^ 

' ■'!] b 


.1 5. 5 ; ■ 

Aa2 

n budded Early rroUtic stocks, ammouiacal. 

0 trea tments .... ..... — 

U3.;j 1 

3 i 

'G ' i 

16.3 "V. 

Abi 

14 budded Early Prolific stocks, Bordeaux, 5 
treatments 

29.6 

4 ' 

1 i' 

21). '2 't" 

Ab2 

5 budded Early Prolific stiniks, P>oi’deaux, 6 
treatmeiifs . ! 

71.6 

3 


18. 4 ' 

1)-I 

10 budded Earlv Pnditic stot-ks, uuti'eafc«l 

sn.2 

■3 

7 " 1 

15.9' 

Bill 

17 budded rurple Egg stocks, animonlucal. .1 
treatments X... : ... 

i 39.1 1 

5 

'5 i 

2.L 2 

Ba2 

2;.J budded Purple Eg:g: stock.s, anniioniacal, t5 
t rea tmen Is,... 

1 ■ tvi i 

4 

' ■ j ..'i 

3, 2011 

Bbl 

17 luidded Purple Egg stocks, Bordfumx, a 
treatments X'. ■ 

! ..42.7 

5 

- 0 

21. :i. .' 

Bb2 

21 bu'-bled Purple Egg stocks, Boi-deaux, G 






tTeatmeuts ■ ■ 

1 ■ 26 9 

'5 ' 

1 . 

20.2 

.'"-"I>-TT 

14 budded Pu rple Egg attacks, unt reated 

I" 14:B2 

■ ;>■ , 

0 ■ 1 

'''2et a 

'.B-iri* 

12 budded Purple Egg atocks, untreated... . . . 

-' 177,2 


: ,11 

: "■19 2" 

.' Cal.: 

19 Iniddci! Italian Prune stoeics, anuubniacal, 

,5 treatmeuts:. . .- -'. . . . . - — ... . 

1 

: ItJ. S 


1 - ' ' 

1 "17.:2f3.' 

' 'Ca2 

24 iiuiddcd Italian Prune stock.s, ainmoiuacal, 
„f> t'roatmeuts. ......... ... . , ...... . 

i'; ,...- 

! . . ' 17. 5 

';"4 

'.'b 

: ■ -14:5'' ' •' 


20 budded Italian Prune stocks. Bordeaux, 5 
- tri.'at ruentS' . , . . . , 

! 'f ' ,. 

.4 

.. ' ' ^ 

'.-29 

. . c;b2. 

1!) liudded naliari Pimne stocks, Bordeaux, 0 
. treat men is . 

'i '■ -,.12. '2^ 



19 


.*,By fmo'Oior miHtsa:'k,o in tliosje, stocks- wliicli .should -hsive.receireil .Italian,' rnoie IkihIs were 

-biiddhl .w'itli.Ibvrple Egij buds. 


: -' As" regards ■the -.e'fffect.s- :o.f tlie''-tr-eafd,'iien.tsv,t.he, only, fairly: dechudblc 
CDnclusi-on iss' that the '.'.Bordeaux 'inixtur.e .and ammoniactil solution pre- 
vented- the '''disea.vse'' to. n--. notable ■ degree, . vS-ufficienty it ' 'i.s helieved, to 
warrant further extended, "trial ., in'. iuirse.ry'.'p.ractice. ' Although not 
dVident from the tablCj the amnioniucal solution is in reality inferior to 
BordeauXj as it injures the foliage of the treated *'buds."’ On tins 
ai'count it can not be recomineuded for the treatment of plum stocks. 
Plates xxTiii' and ' XXIX show the. treated and untreated as 

they appeared in the experiments, 
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■APPLE POWDERY MILDEW {Podospiwm oxyaecmthcB (DC) Winter f). 

Seedling npples isometiines m&ev quite severely from tliis disease^ 
wliieli af;taelvs tlieir young slioot tijrSj often; stiuttiug tlie growtii of tlie 
seedlings and pren'cnting tlieni from attaining a suitable size tlie first 
season. Compared with the injury caused by tlie a;|>ple tlirips,. how-- 
ever, that brought about by miklew is surely iiisig'iiiflcaiit aiulj in aSiew 
York State at leasty hardly warrants any expensive lueasures for its 
preveiitioiu Tlie disease us'uaily appeals late in September, when the" 
liriiieipal growtl'i lias been inadCj and seidom, if ever, spreads tO' vig- 
orously growing: budded stocks, even when these are iu close prox. 
ij'uity to disea-sed seedlings. The malady was not observed ou bearing 
trees ill the iieighboibood of GeiievuL 

The experiments for the prevention of this disease comprised in 1801 
about 1,,000 Ameiican stocks .and the -same ininiber of French' stocks,, 
besides 500 seedlings. As stated in a previous publication,'^ the results 
.of.the hrst season- s treatment of the stocks was entirely negative'' and 
the treatments of seedliags which were made on May 21, June '3, 24,' 
■,J'i:ily'0,.24, and August 8, as welfois the early treatments made on the 
^h^st^threeMiates■,Ir^entlolled, failed entirely to prevent the appearance 
of iiiildetv the first week in JSept ember. Bordeaux inixture ami am- 
,'iuoTa'acalsoiufciou .alone were' used, the formtihe being those 'described, 
on p. 262. This Ihiliire of the fungicides is considered by the author 
merely aS" additional testimony to."the:'laet..observe.d tlmt the mixtures 
were largely washed off before the disease appeared. On August 7 the 
Freiic'hand American stocks were budded with Twenty Ounce, 'Fanieuse 
aud'Early Strawberry buds, as-described in detail on p. 250, and ind-he 
season of 1802 the budded, ami such of the stocks a.s were left iiiibiidded 
.'were' treuited with Bordeaux mixture ami aminoiiiiical solution atrhites 
the-same as for all o'ther stocks, viz, Alay 27 j June l(v23p July 7, 21; 

' and August 5. Oue-luilf the treated stocks were sprayed 5 times on 
the first, five dates mentioi'ied, the other half 'were sprayed .6 times.. ■ 

, ■ Ho powdery mildew appeared during 'the course of th-e, seaso'i), and in 
/.October the;resu!'ts of the. treatments. 'were en.tire.ly negative. ' ' Tlie ap-, 
„ple thrips, however, attacked the budded and 'uiibudded stock-s, .and, 
../'injured' them severely., 'Them.ixtures'had,ns might' he expected, no 
'',.'e,.ffmt 'upo.ii theseinsects.;;:p 

- DE1?AILS 0 ¥ THE '.EXPEEIMENTS. - 

/;',. The followiii'g p,'ages comprise„-the-„detaOs,of the experiments,' which 
,are^.removed "from the "general account in ord.er',to .render the,, latter more, 
c'ompi'ohens'ihle'.,,;; Th prove of -'inte.rest only tonpechilists ,"o,.n 'the 
subject.,,,' ■' 
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8 

C Dl. pit. pIll.piV. 
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Pear Seed— Worthless. 



'XV'T. "A; 





' '"XXin.; 





TreaieflS. to. 5 times ivith ammoniacaisolutionjf f J). 

Treated 6 to 7 times with amrnaniaeal soMUUj ( it SJ, 

Treateil4 times with mixture No, 13^ ' ■ . ■ 

Untreated, 

Treated 3 to 5 times 

■=s^s=^rTreatmlM4o7timesxinth'BQ'rdeauXf(h'FJ, ,:.^'' 

The netiial proportioBS of the experimental held do not admit of iroj' hut a dia- 
«i\iiBiuatie ^presentation. ; The loe;vtion';'of the Held is desiguated in the reeords of 
the station' as '^'inaiu fa^rin 'plat; Bf : The-roW'S''raii'-"easfc^ imd west, the. west end of 
each row heiog indicated by a Roman numeral. These numerals are for conven- 
ience of reference (see account following). The capital letters heading rlie sections 
of each row refer to the budding,.; ■Ror.'exmnple: Row Section A.^ was budded w itli 
Windsor; Row' Section with Yellow Spanish, precisely as set forth bedow. 
The treatments with fungicides which each section and subsection received are 
';i,ndieafced;,;by,:th6'' key, below :jD'lagraiE 2. 
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Tlit-v se'-ttons of tlie vavious rows were as Ijelow dcscriljctl# 

Iiow I. iiaIiaIel;M;‘]i£aTy stocks 'iHidded August o, 1691. 

, Section A witli Windsor. 

B wltli Yellow Spauisli. 

C with Montirsoreiicy. 

Di with Montinoreiicy. 

Dii witii 1 ellow Si)aiiish. 

Dm w'ith Windsor. 

Bi\' a nh lidded . 

Row II. Mazzard cherry stocks hndded August 5, 1891. 

Section A with Windsor. 

B witli Yellow^ Spanish. 

C with Montinoreiicy, 

Di with Windsor. 

Dii with Yellow Spanish, 

Dill with Montmorency. 

Div imhudded. 

Eow III. Myrobolaii plum stocks budded Septemher 10^ 1891, 

Section A ivith Early Proliiic. 

B with Purple Egg. 

C with Italian Prune. 

Di with Early Proliiic. 

Dii with Purple Egg. 

Dm with Italian Prune, 

Div imhudded. 

Row IV. Marianna plum vstocdcs budded Seiitemher 10; 1891. 

' Section A with Early Proliiic. 

B with Pui’xde Egg. ' 

C with Italian Prime. 

I)i with Early Prolihc, 

Dii with Purple Egg. 

Dill >vith Purple Egg. t 
DiT unbiidded. 

How Y. Augers riuioce stocks budded August 0, 1891. 

Section A with Duchess. 

B with Anjou. 

C with Flemish Beauty* 

Di with Duchess. 

Dii with Anjou. 

. Dm witli Anjou. 

Div imhudded. 

'How VI. French pear stocks budded August 7; ISOli 
"■ Section ' Di 'with Duchess. 

''Dll 'With Anjou. ^ , , A h""'' ' ' 

, ' ' Dill with Flemish Beauty. ■' ' ' 

'I)iv' unbiidded.’ 

Row VII. French pear stocks budded August 7; 1891, 

Section 0 with Flemish Beauty. 

Ren? ; VIIl A Fionch pear stocks hndded Allgust 7; 1801. . . 

Section B with Anjou. .■A.,''''. 

A variety of recent introduction originated on the Hudson River, 
t The biiddcr’s blunder in inserting these in place of Italian Prune. 
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Eow- IX. Japan pear stocks biulded Aiigiisfc 1S01» ■ 

Section A witli 'Doeliess. 

B witli Anjoii, 

C with Flemish Beauty, 

Di with Duchess. 

Dii with Aiijoii. 

Dm with Flemish Beauty. 

Div mibiidded. 

Row X. American pear stocks hii tided August 7, 1891* 

Section Di with Duchess. 

Dll with Anjou. 

Dm with Flemish Beauty. 

Div unhiidded. 

Row" XI. AmeTicaii pear stocks budded August 7. 1891. 

Section 0 with Flemish Ih^auty. 

Row XII. American pear stocks budded August 7^ 1891. 

Section B with Anjou, 

Row XIII. American pear stocks budded August 7, 1891. 

Section A with Duchess. , 

Row^ XIV. American apple stocks hiidded August 7, 1891, 

Section G with Twenty Ounce. 
l)l with Fameuse. 

Dll \Tith Early Strawberry. 

Dm with Twenty Ounce. 

Di\" unbndiled. 

Row XV. American apple stocks budded August 7, ISOl. 

Section A with Fameuse. 

B with Early Straw'herry. 

Row XVI. French apple stocks budded August 7, 1891. 

Section 0 with Twenty Ounce. 

Di with Fameuse. 

>Dii\vithEarly-Strawberry.'- 

Dm. with Twenty Ounce. . 

, D,iv unlmdded. ' 

Row XVII;: French apple stocks.-biidd'ed.A-ugust 7; 1891. ' 

Section A with Fameuse. ■ ■ 

' B with ISarly Strawlierry. A';'.... 

Row'XVIXL French apple seeds. 

liow .XIX. French' pear seeds which did not- germinate. " 

■Ro'W XX. Peach: seedlings which reinaiiicd healthy. ■ 

Row X.XI, French, pear stocks budded 'August 7^ 1891. ' 

Section A with -Duchess. , 

Row XXII. Phim seedlings of 

Row. XXlil, Horse chestnut seedlings..:* " ' y: 

'^-'-The' results, of treatments of., plum-.and' horse khestu'iit : seedlings -aw reserve-d.'.for, 
'Tuturh-.j^nblication..:.. 
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Tajmve ll.—Shoicinff tliv numher of htiddeil stoel's in each treated and nnireaied section 

[The small letier a imlleates tliat The stoek.s were ireateil with amriieineal solution, ilie letter h tlia 
1 lie V were, spraved wdlli Ik.mleaux. The Arahie immoral 1 indicates that the stocks w'^ere treated 
times, the mimlH,*!.* 2 that tho.N' were treated 0 Tlie sections marked I~1 V were not treated. ] 


1 

Ihuv. 

Kind of stock. 

Section. 

Yiii’iety of bud. 

'N'linil’ier 

budded. 

K umber 
left Tin- 
bndiled. 


.I\lahak-b 

Aal 


17 

3 ' 


Aa2 

Abl 

Ah2 

'.do, 

18 

M!5 

" 4 

- 9 






do 

20 

0 



Bal 

Ta2 

Yellow Spani-sli 

21 

‘i‘> 

*■> 

1 



Bbl 

do.. 

‘10 

0 



IJb2 

..... do 

20 

9 



Cal 


18 

9 



Ca2 

Cbl 

'do,. 

20 

22 

2 




0 



C‘h2 

do 

1,8 ■ 

■ 2 



i>i 

do 

11 

!■ 



Dil 


11 

0 



Ihri 


8 

0 



3)iV 


. . 40 „ 

ir, , 


Aal 


28 

' 'h"’ "■ 


Aa2 

do... 

J'50 

0 . 



Ahl 

do 


0 



Al)2 

do 

25 

0 



15a 1 
Ila2 

Yellow Spanish 

29 

29 

1 

0 

0 



Bbl 


21 



•Bl)2 

do 

TI 

1 



Cal 



' 1. 



ea2 ■ 


2B 

' 4 



Chi 

......do 

29 ' , 

'1' ' ' 



Ch2 

I)I 

......do.................... 

■' 29 

T'4''h:"' 

'h 

", '1 



Dll 


15 

0 ' 



Dor 



■ '''0 ■ 



3>iv 


,62"''' 

, in:. 


Aal 


K 

20 

9' ■’ 


Aa2 




Ahl . 

......do 

21 

5 



Aid 

do 

19 

4 



Bal 

Purrde IJiiii 

17 

8 



Ba2 

- - da * 

24 

0 *' 



Bhl 

do... 

38 i 

8 



3ih2 

do. 

' IG 




Oal 

Italian Prune 

3r5 

12 ' 



('a2 


! 17 i 

11 



Cbl 

do 

i 18 ‘ 




<M>2 i 

do 

1 18 * 

7 



IH i 

ini 

Karl? Prolidc - 

Purple Eji’**’ 

! n 1 

i ' 12 ' 

0 



Din 

rial ion Pen n f* . ^ 

i « 

1 , . 



l>j\‘ 

Kt>t budded 

71 

, lY , ■ 

! Mai’ianit.'i. 

Aal 

A a2 

Early 1‘roliUc 

1 ■ 17 

! <:)V} 

6'' 

■ 0 

5 ' ' 



Ahl 

do ■ ,■ ........ 

,20 



Aid 

1- , , . . .do ' 

j 15 

7 



Bal 

Purple 

19 

6 ' ' 



3ia2 

- - tio. 

27 

', 0 '■ 
'6' 



35hl 


17 ' 



Did 



„ ' 5’" 



Oal 

Italian Prnno i 

22 '' ^ 




■ Vn2 
Cbl 

■ do. '.v.i 

■ " 25 ■■ 




... . J 

24 

, ■' ' 23 ' : ' 

' 5'. 



Cld 

i......do.' 

' 'Ti ' 



111 

Earl V' PrOl iilo ... . . 

' ' li " 

", !'■ 

0 



3)11 


' U'' ' 



■■■■ Diir' ■ 
3>iv j 

■ Aal ■ . ; 

Purple Egl t, 

■,'14 " 

, 0 " 



Ktdi budded - . . . . .. . 

" '8'0 '5 

: ;V„\ 

Ausxts q.tiine©. 

Dueheas 

: „15 

■ 16 ", 



Aa.2,. i 

'do.-...,.^.-.,.. 

' '15 "■ 

■ ''15" " 



'■Ahl ■ 
Aid 
3iaT 
'Dsd 
Bbl 
.'.''.Bid- 
: ■,'.,'CJal." 

.do-. .......... ........ 

T5 

1,5’ ■ 

' ■ 15 , 

17' 



An-jloii. . - - ...A,- . . 

' 15 

■15' ' 




' ' , .14 

16' :■ 



.......do. 'v., 

, ■' 14 

' ■ 15" 




■ 15 ■ 

■'"17 



ITeiniah Beauty 

','15' 



* Five hurts of the l^ronfnmroncy were inserted hy inisfako of the biiddor. 

r Should have beea FeUeuburg—nnslake of buddfn** ^ ^ 
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Tablb ihe number irf budded stocks ui each (reafcd mid mtfmited seefwn-- 

Gontraiied. 


liOW. 

j 

Ivi'iid of rttoelv. 1 

Section. 

'j 

Variety of bud. i 

X umber I 
hiidtlctl- : 

Ximiber 
left 'uu- 
biidded. 

V 

Ancrers qidiice ..J 

Ca2 i 

Flcniisli Beautv ■ i 

15 ' 

' 14 



(Ihl i 

.do ; 

15 i 

16 


1 

Ch2 ■ I 

do...,. 

'15 ' 1 

'0 .' 



Bi ■ i 

Duchess ^ 

15 ■ . i 

0 



■ I>IT i 

Anjou 

14 

,1 


; 

Dm i 

do- ■ 1 

15 1 

0 '' 


j 

Div I 

Kot budded 1 


07 

YI 

French pear j 

Jh 

Diicbess .....i 

5S i. 

" 3' 



Dii 1 

Anjim 

51:> 1 

2 



Diii 

Fiemi.sb liciniiv • 

5S . ! 

£■) 



inv 

Kot budded 


251 ' 

YH 1 

Freiielj pear ' 

Fill 

Fieiiiirtli Beautv 

59 1 

51 



C:i2 

do i 

64 ■ i 

59' 



Fbl 


59 

55, 



Fb2 

do i 

t-2 

€9 

62 



Ba2 

....'..do ' 

61. 

63 



l:U)l 

do 

59 " 

'63 



Iil>2 

'..<10... 

lil 

00 

IX 


Anl 

Duchess 

15 

9 



Aa2 

.-.-..do.--. 

11' 

11, ' 



Abl 

......do 

14 ' 

13 



Al»2 


1*2 

8 

, 


Bal 

Aiijou....... 

14 

'7 



Ba2 

......do......' 

12 

' 12 



Bill 


13 

9 ' " 



Bl.2 


14' 

'' 



Cal 

Flemish Beautv - 

16 

• ■ , 8 



Ca.2 . 

- --- -do 

,. 17 

, ' 



Obi 


13', . 

13 " 



Cb2 

do 

1.2 

13 ' ' , 



Dl 

Duclies.rt 

11 

'0 ' 


t 

Du 

Anjou 

, 13 

' : 0 



Dm 1 

Flemish Beautv 

' 14' 

' '' 0 



Div i 

Vot, -- .. 


62', "' 

X 

ADaerican pear 

i ■ Dl . 1 

Duchess 

1 29 " 

. '3 



! Du 

.Anjou 

I , 28 

' 5, ' ' 



1 Bui 

Flemish Beauty — 

r . 3*1 ^ 

' 2 . 



Div 

i ki 


202 


A ppnr 

Oal 


i ' 71 

10 ' '' 


(hl2 

do I. 

i 58' 

11 



dbl 

......do 

57 

,10, 


I' ' : ' ' 

0b2 

.......do.............:........ 

• ' 7U: ' 

' ''ll",'.,'' 

XII 

ATnericaii pear-. 

Bal 

Anion 

■ 56 '" ' 

13 



. ■Ba2'^'^ .: 


' . 58 '.' ' 




Bhl 

.......do..'......:.,. 

40 ' 

10 



. ■ Bb2 . 

.:...:do..'.... ....... ............. 

63. ... 

,'.,17, 

. '"xih; „ 

A meric ail poar, 

Aat .. 

Duchesa 

. '64 ' 

', , 21 ■ 



Aa2 


, ' ,38 ' 

33 



Abi 

.......do."-....--... 

'30 

''''16'.'','' 



Ab2 


,'47„ '■■' 

" ,14" 

YXIY ' 

A mericau, apple f 





'..XY 

American applet 





■ XVI 

; French apple t . - . . - . ... 





' 'XYII 

French ajipltvf ...... 





XYIIi, 

Fr'Ciieii , apple aeeil- 






liiigs f ' 





' 'XIX' 

French pear seed f, — 





■ XX 

Peaeif aeedliiigs t- -. - - - 





■■".'V'V'i 


Ani 


. ,, ' 53 . 

'''39'',,' 



■ Aa2 ■ 

... do 

i ■' 4.'{1 ' '". 

," 37 ' ,,' 



Abl 

........do- — 

1 31 

48 



■Ab2 . 


1 27 

' 57': 


*tShorsUl hav<fIu‘C‘ij Klfiuish Btranty -iniwtHk**- of luuklrr. 

f Art no diijetirttj ftpne;nv<{ in She sip'itk* buds «hitu is not valuable. Aititk* rtceiUiu^s vveie nut bii«hle^; 
peach aho\\ed xio disease; iioiie of pear seed germinated. 

Soil, stocks, aud buds , — The soil upon wliioli the nursery was jihinted is considered 
By practical naraetyms.‘ii as well suited to the growing of plums and cherries but as 
lacking somewhat in the qualities which go to make up the best soil for pears and 
apples^ being of insufficient depth and a t.rifle too light. Immediattfly previous to 
the experiment the soil had been planted to corn, but what fertilizers had been 
used, if any, and what crops were grown anterior to that seaisoiq I have not been 
able to ascertain. No fertilizer was applied .before putting in the stocks and the 
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only treatment tlie soil received was a dressing iii November and December of .1891, of " 

wagon loads o,f welbroHed barnyard manure IVom tbe station imiunve plattbrng',, 
'twenly ilistiibiited between the rows. 

The stocks were furnished by various nursery firms as stated ima pr6v,ious a.rticle/'’'' 
ami the didbrent .lots were of apparently eiinal vigor— iirst grade witli the exception 
of American pear stocks, which owing to the lateness of the season wore, third grade. 
In the phiiitiug ^vhich was dmie ],a.;twce].i the dates of ..April' 27 and, 'May 3, care was 
taken that each stock was firiniy pressmi into the soil. Stocks of the siinie kind from 
different nursery linns were thoroughly mixed together. In. all respects tlie normal 
nursery inetliods were followed out as nearly as ]mssil>Ie. The bmhling was done on 
the dates almw* recorded ]>y two experienccal hiidders employed by the Htalion. Tlte 
scions for cherry, pear, and apple buds were cut foom trees groNving in the nursery 
rowst of 8elover and Atwoojh Plum seious were furnished by klaxwell & Bros., 
..from, their bearing orcliard. 

Tmitnieni urtth JmfjUMm , — Ojily the two well-knowni fungieddes, anunoniacal so- 
liiti<)ii of iarppeifearhoiiate and Boiahmux mixture were used. The forrauliB used in 
1891 \vere those in eommomuso throughont America. The .Bordeaux mixture was 
diiuteil in the tixaitnieuts for 1892 and prepared after the manner tirst proposed by 
I).r.,0.'''Fatrigeou.l, 

TheTbiamiiamrre g.iYe . ■ „ ' 

.. . AfmmmmaJ solulmi o/ copper carZ)om//c, X.9P1. 

Five oifUces of oipnac basic carbonate (copper carbonate) dissolved in ainmouia 
(3 to 4 pints of 2G '■0 and addtal to 50 gallons of water, pare 'was taken that all the 
carbonate was <lissolved in the ammonia, enough being added for the solution. 

Amrnoniacal solution of €Oi)pcr mrhonate^ formuhi uml hi tS03. . 

Identical with the above in stianigth^ Tlie carbonate was wetted ^\'ith one pint of 
wateiy pixnions to adding thcmimmoniuyto iacilitate the 

Bor dtmix mlxiiire^ formula 

Six pounds of cupric snlpliate (copper sulphate or blnestoue) dissolved in 12 gal- 
lons of water, Pour pounds of stone lime slaked in a small quantity of water and 
made up to 3 or 4 gallons of thin milk. -The lime -was added, slowly to the .Cupric 
sulphate and the whole made up to 22 gallons. 

Bordeaux mixture, formula mtul in 

Two pounds cupric sulpha to dissolved in 15 gallons of water. Two |)onnds Bhodo 
Maud stone lime slaked in small quantity of water ami made u]> to 5 gallons. 
The limo was added slowly to the cupric snljdiate, testing the mixture fioquently 
during the addition with a few drops of a concentrated solution of potassium fer- 
rocyanide (yellow inmssiate of potash) and ceasing the addition of the lime when 
no red color was given to the drops of the ferrocyanide. For convenience this may 
be called a dO-gallou formula, as it requires that amount of water to contain as 
much copper siil])hate as the standard strength, viz, G pounds. 

f A pra<itiee uuxcli in vogue among nurserymen, hut certainly uot founded n])oii a 
knowledge of the laws governing bud variation. The selection of buds IVom indi- 
yidmil Hearing trees of known vigor and productiveness is iasisteil upon by the best 
cultivators, 

tPatrigeon, G. > lltmm Vitieoh^ Oour. d' Agric, jpratiqne, 1890, t. I. ole mmSo, 












P)-AR LkaF-HI.IGHT. 

French pear stocks. Untreated. (Fairchild.) 




Pkar Li:af~«ijght. 

French pear stocks. Treated with aminoniacal solution. (Imirchikl.) 
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QuINCK T.EAF-IiUlCHT. 

Angers quince stocks. Untreated. (Fairchild.) 


















rksultur; 


Early Prolific buds on Marianna stocks. Untreated. (Fairchild.) 




Tlse treatments 'were ISOl aboa.t tliree wcelcs, after plaiitiiig, .w'lfeu tlie 

first leaves 'were nearly tiiree-foiirtiis growm. ■ Tiie dates itpon w'li'ieli tlie app],ifj'ititiiiiS 
'were made were May 21, June 3, June 21, July 9, July '21, August 8, ami August 28. 
As indicated' ubo-^'e in the plan, half of eacli section was treated three times, '"i'hose' 
treated three times were sprayed on the iir.sr three dates mentioned. 

Ill 1892 the treatoients were begun oil May 26, w'hen the leaves liad attai'iiedfiili 
size, and the first, appearance of the disease was observed. The dates o'f treatment 
'.are Hay 26-27, June 15-16, June 23, July 6-7, July 21, .and August 5. ,Iii order; to 
•apply th'e mixture .more thoroiigh.ly the spray was^' passed rapidly over the ''plants 
'and the, operation repeated a'fter the lirst spra.ylug bad drieil.^ This 'metliod, insured' 
as near a 'conip'lete (.mating of the fungicide as p(.>ssll>le, and. it was funud that the 
Bordeaux mixture of this wmak strength .adhered .with remarkable tenacity,, licing, 
plainly visible twelve weeks after a|>pricatioii.'t Care was taken to spray the under ■ 
side of tho leaves on the cherry and plum stocks, ‘but pear, quince, and apple 
stoedvS' were sprayed fi-jun above, 

Tbe treatiiieiits of 1892 were not coutimied so late in the season as tliose of 1891, 
and the diftV-rent sections received respectively livei'vnd six sprayings, instead of three 
aiul six as in 1891. Tliose receiving live spriiyings were treated on the hrst dates 
mentioned above. Tlie actual amountof the liingieides used will lie of little value in 
estimating the quantities that will be necessary in treatments on a large sc:ii.e, but 
for the couveuieiice of other experimenters it may he roughly estimated to e([ual 31 
to 4-^ gallons of solution per 1,000 one-year-old .stocks and |>rop<u'tionabdy more 
fur bullded stocks. By one-year-old stocks is meant stocks previous tolrndding. 

The spraying was done withaW. Jfc B. DoiiglaSs ‘•Perfection” knapsack sprayer, 
which proved moderately satisfactory, although a hand-wheel machine would un- 
doubtedly have been better. 

DESGRIPTION OP PLATES4 

1T.1TE XXL Freueb pear .stocks, planted in 1891 and treated 7 times with BoF'- 
deaiix mixture, full strength; left uiibiidded lii the fall and 
treated 6 times with Bordeaux, ouc-t bird strength, in 1892. 
These eonhl properly he Ciiiieii 3-yeur~i>hrseedlings. Situation 
of stocks, Itoyv Vni, east . 

XXIL French pear stocks, similar to those in Plate xxi, hut without 
treiitfuent either in 1891 or 1892. Situation of stocks, Row VI, 
east cud. Slnnving defoliation caused by /^^nhmoaporhim. 
XXni. French pear stocks, siiuilar^^^t^^ in Plate xxi, but treated 7 
tiiiies in 1891 and 6 times in 1^^ ammoniaca] solution. 

'.Sitriatiolj of 'stocks,,' Ro'W VIH;' near center., 

XXIV, Augers ljuiuce stocks, planted as cuttings in 1891 and treated 7 
times with Bordeaux full strengUi the iirst season, left tin- 
hudded in the fall, and traatiMl 6 times with Bordeaux one-third 
strength in 18.42. These could properly he called 3-year-old 
cuttings. Situation, Row Y, near east end. 

XXY. Angers quince stocks, similar to those in Plate xxiv, but without 
treatment either iu 1891 or 1892.. Situation, Row Y, cast end, 
one rod' cast of those in ITate xxiv. Showing defoliation by 
Enfonwsponmn* 

^ Suggested lirst by N. A. Cobb, Dialogue concerning tbe manner in wliiiii a poison- 

ous s^iray does its work in preventing or checking blight. C^Affnculiiiral Oasette 

t These double sprayings were made on the first, fourth, fifth, and sixth treatments 
till plates are reproduced from photographs taken 8 feet from the stocks on Sep- 



FiE'ri: 


2G4 ■ , 

XX:V'L WiiidsoT; on Tlio ^ralirileltstoelts wore treated 

7 times ill 1891 witli Borilt*anx niixtiire and the. ‘‘"biitls” were 
treated 6 times in 1892 witli .Bordeaux strengtlL ■ >Sit- 

Eow' I, near west eiid. 

XXIML iri.iKlsor “buds./’ ou Malialeb. Simi.lar to tliose. in Plate* xxvi, 
but untreated lioti'i in 1891 and 1892.. Situatioin .How I, 'near 
east end, sliow.in,ij:,tHdnliatioii bj VyUmlmsporhinu 
XXV'IU. EarlY .F.rolide •Mnidsd^ on Myrobolan. .The Myrollolaii stocks' 
. were treated 7 times in 1801 witli. Bonleanx, and t'he ‘*''biids''” 
were treated 6 times witli Brvia..leaiiK onedliird strength, in 1892. 
8itnatioii, How I1,L xvesttmd. ■ 

SXfX. .Early .Prolisie buds,' ’ on M'arianna. ' ■ Similar to those in. Plate 

-XX V III, lu.it untreated both in 1801 and 1892. (Tlie diherenee 
of storks upon whieh budding was done i made no dilierence 
as regards the leaf-blight; henee the fart that the buds ’Mil 
I1.ar'e 'xxvi.u were <'.m Myrolmlau' stocks and iu ,P]ate",.x:xi,K 
were on Maiiaiu'ia does not atiect the eompa.risoii.); 

.How 'IV, east end. 


EXPERIMENTS WITH FUNGICIDES IN THE REMOVAL OF LICHENS 
" FROM PEAR TREES. 

By M. 'B. Waite. . 

(Plates XXX. XXXI.),, ,. ■■■ 

Wliile eoiidtidti'iig ■exHerimeHt8" iTP''tlie ' large.Baptlett pear.orcliapd, 
iietir': Seotlaiid^ Ytr., o,.ii .tlie.'. Jiiiiies 'Eiveiy owned by tlie Old .DoBiiiiioii 
Friiit 'Compaiiy, t!,ie alnuidaiiee of licliebs-on'llie .trees attiTicted atten- 
tion. Below" are givei,! a. lew notes on. t].ieir.oceiirrenee, and some obser- 
vations; on tiie eileets of Bordeaux iiiixture-ainl otlier fongieides n]:>on 
tlieio.,"' , I' 

Lieliens not cntliiuiitlyi’egardedasiidiirioiis to'tlie trees on wliicli 
tbey growh. THey are einpliy tie ■ ratlier tliai'r parasititb .inany species 
living on .old fenees and roeks,’ a-s- iveH as on .tlie barb of, trees. Oreln 
arcl,i.sts more ,apt to regard tlienras injinioiis tlian botaidsts, the 
foiTii'eiv generally looking npoirtlieni-as'tibnoxtoiis. The biet that vari-' 
oiiS'Xvaslies Imve lieen - re<:*oinineTid.ed to be used on.' fruit trees' .against 
the lieliensa>s well as the inseeis they Tbste-rjTs:SO.iBe, evidence of this. 
8ieiTipliig tlic^ bark of the trees has also been recommended for remov- 
ing these pests, ' 

Lichens seem to attack .most ■■■Beverely' trees which are not in a vigor- 
ous condition. T'rees not well ' fed,', and : iveakened I'ly ' leat-blight".' or 
other fungous diseases, lbs,t'er",theiii ,l)etter th.ai!, healthy .'trees aiui^ no 
doubt become still 'iiirther. wea.kened . I>y their load 'of JicheiKsb'',':Tli 
cpiestioii of eonrse arises: Isthe tree, .made less thrifty by thelfchensor 
is it infested with lichens because it is not thrifty! At any rate trees 
badlyliifested are iisnally iveak treeSj inferior to the general average 
of the orchardj and present a very ragged appearance. The presence 



of lic'lieiis, oil tlie trees is certainly not desirable even if not positively 
objeetioiiable. " , ' 

It slioiiid l)e noted tliat tlie' lidiens Jive not' only on tlie roiigli exfoli- 
atiiig bark of triiiik and larger iiinbs, but on tiie sniootli-gTowiiig* ,, 
bark of the sinaller blanches. In biet the sniootli liraiiehes seem to have 
corisicleralily more on tliein than the old' tranks. The .ixiiticO'Se forms' 
arc firmly attached to, the smooth hark by a 'small, expanded, disk-like 
'|)ortioii of tl'ie thalliis. , The ernstaceoiis forms, gTi>W' tightly appressed' 
•to; the barkj' or, accordi'iig to Tindverman,* the lowest Torms grow beneath 
,tli.e outermost layers of the cells of the bark. We see h,ow closely ; the 
lichen structure is united to its supporting bark. If not in aetmil con- 
tact it is separated from the green, living bark cells only by, an. ex- 
eeedingly thin layer of cork three or tour cells deep and not thicker, than, 
'tissue-paper. Furthermore, many species seem to be restricted, to the 
smooth bar'k. It seems highly ]:»robably then 'that lichens which are in 
■such close connectioii with the living hark aiid .aie..nioreo:nT,ess restricted ,' 
,to,it, take something from the., tree. -IT^ssibiy tliis,c.onsi,sts.' 0 ,i:i,!,y ofsom 
essential inineral matters, b'lit perhaps- a.lso of elaborated sap, a'licl: even.' ■ 
if tliey take nothing iiatm the trees their x>resence may seriously inter- 
fere with the fuBidions of the baifc 

The Bartlett pear orchard above mentioned has been planted about 
seventeen or eighteen years. The trees w*ere lieaded low. and allowed 
to' grow' as low, iiyraraidal 'standards. . Mmy of, the trees had' 'their 
,branch.es completely fringed with lichens (see Plate ..xxx), , ' Where, 
the fruticose and foliaeeoiis forms -did', not cover the limbs .the spaces 
■were filled with the erustaceoiis s|iecles. The iTinge-llke and tbliaceons 
fonms are more conspicuous, but the erustaceoiis forms are probably 
more injurious. 

I am inclined to think that lieliens, when abundant, do considerable 
injury to the trees, although it any positive evidence 
to bear out tMs belief. The badly trees occur in this 

^-orchard , in ■patches, of ■seve.ral '-acres... in -extent,.- al.tliong-li.-, alniost any- 
wd'ieie-.oii.the '200 ac'ix"s -the trees were: -foiind more or less of 
the erustaceoiis forms, if not', the larger ..growths.: „ The' criisldike,- lichens 
give to the tiormally smootlryellow bark a dappled, or spotted 

appearance, noticealde from a distance. 

EXUEIUMENTS WITH BORDEAUX MIXTURE. 

A block 10 trees square, containing in all about SO trees, was 
severely pruned back, the whole top of each tiue being removed, leav- 
ing only the body and main limbs. This severe treatment and the 
washing described below were directed primarily against a twig disease, 
which will be reported on at another time. The object was to remove 
the twigs and small branches and then to disinfect the remaining iiarts 
of the tree of all fungi, lichens, etc. 



At: 'the siiggestio'o of Mr. Gallow-iiy, Bordeaux mixture rras, tried for 
this pairpose. apihied with, a- 'white W;a'sli' bmslL' , .Tliis treatTiient was 
entirely siiceess'liil against tlie Iief{e.us. . The streiigtli. used was double' 
tliiit c,»f the old. or f> poiiiHls of eopper sulphate and 4 poiaicls' 

of I'i'i'i'ie ill 11 galloiis of wuiter. The uiixtiire was applied to about two- 
'tliirds of the trees Mareh. 10. .A storiu of raiu and snow freezing ,ou 
the tre«.?s stop'i'ied the work, but the remaining trees w'ere painted three 
or fcrtir 'cliiys lat.e.r. .I’li iisii'ig the. mixture we had some litt.le difficulty 
In w'etti'iig tlie liclums by mea.us of a.l'.u‘nsli. It uus sloweir p'aiiitiug a 
tree. co'\i 3 red wli;]], iringe-Jlke liehens thau one witli smooth bark. Ten 
iiiii'iiites was .ftrui'id to be a 'rather sfiort time to eorer o,iie of these small 
trees, Prola:'iblv two minutes would suffice for tlioroiiglilj 'wetting the 
'sa'iiie trees with a sprayer, although' a more 'dilute mixture 'would luwe 
to be used. 

It wars evident at tlie time of making the applicati«>ns 'tliat the mixture, 
wa.s taking etleet. A few minutes 'after being wet witli the. mixture the. 
lidieiis a'SSiiiiied a greenislo. (rehraceoiis color, quite diflereiit'froiu'their 
,,BOr!n'ar .grayisli, tii'it. Oi"i visiting tlie place again on xlprii 8 examiiui-' 
fcioi'i showed tliat liclxe.iis wuu’e all dead. The frutieose a,iid ibliaceoiis 
fbriiis w'cre droopi'iig and shri\’eled, while all w'ere colored a yellowlsli 
€>.r brown,islrtii:it (see Plate xxxi). During -the spring further oppor- 
tuiiitles'octJiirred.ibr observing tlieeffect of Bordeaux mixture oii'lichens,, 
while spraying. ..trees in the same'oreliardffim, leaf-blight and other 'fun- 
goiis"disea,.ses, Eor thi,s purpose the diluted formula (d pounds' of' copper ' 
.s'al'|)l,iate ami 4' pounds, of .lime- iu...oO':g‘allons'; of writer) w’lis used. v,,Ah 
tlio'i'igli 'no s|:ief*ia'l effort' ■was. I'liade- tO''spra'.y lic,l'iens with tlie mixture, 
iTas'fO'iiiidthat.wi:'t,e.}:ievetA.horoiighly w'et with it they were killed. Tlie 
weak Bordeaux tiir,ned them yellow in the same' way as dicl the S'trong 
inixt'iire painted on the trees.'' On the foliaceous forms, whenever a few 
.t',iny d„rops of the spray struck, tlie yellow spots resulting :WmFe' .|>!ai’.oly 
'X'isible, Probably tlie best way would be to use the regular oldibrninla 
for Bordeaux and apply it with a sprayer when, any considerable number 
.of trees' are to be t.rea ted,, unless '.it should be demonstrated that the, 
,n:!'or£Viiil.iiteBor'dea'i'.ixiseqiial.i'yeffec4ive.-' 

EXPEHIMEXTB -WITH OTHEB WXGICIDES. . 

The satisfactory results with 'Bordeaux mixture led to tliefbelie/f'tlia't 
eau celeste might be '.still more efteidive.- Tiris fimgieide 'i's'TO 
riKsive to tlie leaves of:h,igher: plants, ''a'nd is in solution, vso that It,'' tain, lav 
absorbed by a litdieiu It was 'also '.thought desirable to testci,i,ffe'rent 
streiigtlis. For this l.:.n'■|^posle'eall,^celeste''wa8'nlad'e^up,,a4.■m.olxii,l:'^g'^^^^ 
original formula, and (liI,utio',ns rahcie 'O'f paid of thi.S',by addiiig^^ aml'l)" 
parts of writer to 1 parfc.o£tlie,iuixtU're.. yEatdr'Strength.of.theffiin'g^ 
was sprayed upon the lieheii-eoverecl trunks of 3 trees until the 
lichens were wet, A branch of foliage on each tree wms also sprayed 



..comparison. At tliat date tlic petals of tlie.pear trees' were 'fiiliiig, 
.aiicl tlie yoiitig' leaves jiistexpaBdin.^^^ 

One week after tlie a.-pplieation notes were taken as to the eftect. "On 
eaeli tree foliage on tlie sprayed ■braiicli ivas injured, even wlie.re 
tlie mixture was diluted 5 to 1. The injury consiste'd of siiiali brown 
specks occurring over the leaves and larg'or brown ' spots amiitc! the 
margin S' where the liquid ha.d collected indropis. ,I:>eside.s, tliis there 
was a .'general .yellow appearaiu'e a'.ud arrested growth.. The oiie*.sixt,.h 
stre,ngth did very mairly as much damage as the 'full' strength.' Tlie 
lichens seemed to be harmed but little. The foliaceoiis forms, w”ere dis- 
colored , somewhat and wei‘e injured tlie most. They' were 'turned 
slightly reddish, or purplish. , T,lie iVuticose forms werC' not visibly 
chaiiged., xis rvitli tlie foliage, the results iVoni using diftereiit strengths 
of tlie 'S 0 liiti<,>ii varie^l but little, _ Tlie lull strengtli was scarcely 'iiiore 
effective than the oiie'-sixth dilution. The strong solution turned the 
.foliaceoiis forms a little redder and scorc].ied the leaves U' little -more, 
the difference being only in degree. . An exam.iBatio.i:i: of ' the 
.'July , sliowmd' no decided further . change. ..iii- "the, sprayed iic.'h€ii'S;'aii.d. 
altogether the e'ffect, ..of . eaii:, celeste' was uiisatisfact().ry iriid i.iid.efhiite. 
Tlie injury to the foliage wmuld make no difference because the treat- 
ment cmuld be iiiade in 

, A't'.,tfie 'to the espieiiments. with eau celeste, w'ere carried on,;' a' 
trial, 'wms made with chlorid'e; of lime, 1 per cent solution, ,an(l l.:)ichlo-,' 
ride of mercury, one-tenth of- Iper cent solutioi'i. Both ■ of' these solu- 
tions caused 'the .foliage .to become of a sickly yellow .color, but .Imd. 
scarcely any, e:ffe.ct on, the lichens. They .were turned aTit,tle ye'llow". In,., 
'.a ■fewA>hi<ms . whier^ the 'solutiou settled in drops, but the majority 
looked all right. , . ' ' , ' . 

" 'CHEIIIOAL A'OTION OF' BORDEAUX ' MI XT U EE ON LICHENS. 

;,,/Bordeau.x.'mixtnre'seeinS;to have 'some ch'e.mical actlononthe.lichen 
'substance. ;When, ,-a ■:drop;^of ,^it' falls'-'upon .'.a'^ry; lichen: there is."at ^ 
first no visible action..;. In 'the.. ■e,oiii\se of a.'. iiui'iiite 'Or ,twO',the. drop, 
wTdeh consists of 'aelear .]Kpiid''.with'''the.'blue 5 ffoianileiit 'ta.>pp.e,r,;'Ce.m'-'', 
liound vSiisperuied in. it', begin;S toturiiyelhiwish, a^iid tliedichen;^ 
ft takes'oii 'the, same color. . .TlU'it 'the.''. color' of' the liquid was reaha-i'id'' 
not due ' tO' the ■ li.ch'en beneath it ■was p.roved 'by reinov'lii g. ,11 'Colored drop',.' 
with a small glass tube, in which it still retained its yellow color. The 
drop gradually becomes yellow and in course of ten or fflteen minutes 
will disappear, ]>artly by evaporation and partly by l>eing absorbed 
by the lichen. The result is a greenish yellow^ s]>ot, Avitha finv blue 
grains of the copper comimnnd on the surface. It may be that 
there is some siil>stanee in lichens that acts on the blue precipitate 
the Bordeaux and dissolves a portion of it, otherwise how" c<mld an 
insoluble compound penetrate a lichen tlnillus and destroy it! The 
el^ar ||qu|(l’ae|>ara|:ed from the hlue precipitate Ifad no puch effect, nor 



(licl tl'ie lime .alone witliout tlie'copf^ery.aj^ a trial .deinoBstrateclv Tliere 
seeii'is to be' some iniitiial rea.etioii between tiie Bordeaiixaricltliielicheii, 
sulistiiiiee, ]Tro'l 3 aldytlie ftingoiis pa:rt>sinee a test B'itli iiiiicelliilar alg» 
gave !io siieli results. This point is worthy of iiirther i,riYeBtigatio,ii^ and 
is of interest on aceount of the possibility of its throwing light ou the 
gciieral question of the aetioii on fungi of the copper coiiipoiiiMi in Bor- 
liiraiix iiiixtiire a/iid ii'i other insoluble copper preparations. Microseopi- 
eal 'exaj,iiii.'iatioii of a small |:)Drtio.ii of a lichen thalliis which had been 
treated' 'Bordeaux mlxtore. and had turned ■ yellowish and dried, 
slio'wed iio marked clianges. ' The elilorophyll, however, had turned'a 
briglil::tn*:yellt'i\r' color, and to this is proba.bly due tlie general" change 
of color, 

SUMMARY, 

{!) Borde^iiix inixtiun is an effective' remedy for, lichens on pear 
trees, ■■ 

(2) E'aii' celeste, chloride of lime, (1 ]ier cent solution) and bicliloride. 
of iiierciiry, (o,iie-te:ntli of J. per cent soIiitio.n) proved iinsa'tLs,fac,:"ory. ■ 

(3) Tlie,re seems to be a reaction between the lichens and the B‘ ■ ' deanx 
■niixture. in w.hich the floceiileiit precipitate coiistitutiiig tiie active prinei- 

latter is probably partially dissolved and absorbed. As, a 


■ DBBCRIPTIOM -OF'BUArm ' t, 

Plate XXX.' A 'Bartlett pear tree near Beo'tland/Ya., insisted witli licliens..'" From 
, , a:,|dKang'rapl'rtitkeTiaaekm 

', XXX,'L 'Bairt,^lett'pejir tree in the-saine oreliard wliicb. 'had been treated w'i'tli ,Boiv 
d«aiiix,',iiiixtiire, sho will g't.lie dead'aiid shriveled remains of the li'clieiis, 

, , V lYrnn a phot oginph 'talam October 19, lSa2v 


: notes" on ^ FOSSIE: fungi. ' 

; By Joseph.. 'F. Jame,s.' ; . 

Tbe enormous number of species and individuals of living fungi pre- 
supposes their existence in the past. But their evaueseeiit nature and 
their i>eeuliar .strueture render their occurrence in a fossil state com- 
paratively rare. There is great difficulty in keeping many of them 
with all the care and experience of botanists, and it is natural to 
exiiect the vicissitudes of time will operate against rather than in favor 
of their preservation. During those periods of geological timt^ when 
vdgetatiou wtis mainly confined to the sea, we can scarcely expect to 
find fungi, so that not until the Devonian epoch need we look for evi- 
dences of their presence. The Car^niferous period, however, with its 
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;"tV"oii(lerfiil rieliTiess ' of vegetation, iiiigUt be expected ■ to procliice a 
greater or less iiiimber of species.' ' 'As a loatter' of fact, liov'ever, tliey 
iiave so far:* been very rarely 'fbiiiid in this formation, aiui seems doubt- 
fill iviietlie,r some of tliose tliat liave been described as fungi are really 
siieli. Perhaps tlie preponderance of ferns, lycopods, and similar forms 
may partly explain tlie absence of parasitic fungi, for we know that these 
plants, in , 0 nr elays are rarely attacked bytlieint Tlie x>«^^ciiliar eoii- 
■elitioiis of ,de|;)ositioii of the coal also militate a'gainst tliC' preserva,tioii' 
of saprophytic forms. Experiments made by Lind ley 'about '1835, to 
ascertain tlie probability, of x>lants being x>reserved in water show that 
of 3 species of woody fungi only shapeless masses re!,naii.ied at 'the 
end of two yea:rs/^ In Oretaceoiis and 'Tertiary times, 'when the 
higher types of dicotyledons x>redominated, parasitic species a.re more 
likely to occur, aiid here they are not niicominoii. In the following 
notes upon some of the species described as fungi and occiiring* in 
the older geological formations an endeavorhas been made to ascertain 
their actual position. ■ , 

earliest ,de.sciibecl species, sni>po.'sed, to be a fiingus, to which ref- 
erence has ;be-eii' found twas'. naine.(l iry ■ Lindiey and , Hiitt'oii'm 1S'31," 
Folifparltes howmaiuiU The authors considered it doubtful wliether it 
really belonged to the vegetable kingdom, but they eoinpared,' it with 
■eertainiiiii gi having a hyineiiiiiin, Boletus. Foluporiis. etc. Ii:,i 18'7'7 
■Lesciuereiixl referred 'to the' sx)ecie's and discussed its, nature, stating 
: that' a .speciineii somewhat 'similar had been fbiuid in the aiithra-; 
,nite Goal 'Measures near 'Pottsville,'.Pa. 'It did not, however, throw 
any light the true nature of the fossil. It is coinxiared to 

certain shaly fhigrneiits colored in coiicentric zones by iron, and wliich 
occur in the Tertiary lignite of the Eoeky Moiiiitaiiis. Finally, in 1889 
William Oarrnthers stated that mstead of its being a finigiis it had 
||),een,, ascertained to' be ,the scale mf a. 'ganoid ,, fish. .Thus Polifporites 
was at last disposed of. 

" In 1869.'H'aneock a!i(i\Atthey,' xniblished 'a pa-per, ^fOn, some curious, 
fossil '.fungi from the ,,'b!ack,,' -shale,' .of "the, ■Fort'humberland coal field.”l|' 
They',stated ,'that. ,iii : the interior: of .. certain' lentlcm bodies they 
found numbers', of, .ramifying . tubes. ..-'' They w.ere, not 'calcareous, and 
were 'considered: 'to be fungi.. .A'. coi'nx)ari 80 ii W'as-inade with Sele-; 
rot i urn stlj)itatnm B. & O., 1862, and the statement made that the de- 
scription of that species would tit one of the fossil forms very well 
Some of the lenticular bodies ax>pear liomogeueous, but this is consid- 
ered merely appareut.lf Occasional oval, spore-like bodies w ere found 
in the threads, and scattered through the substance of the fungus. In 

hy. Bindley :and^ Hutton,; .FoL : in, .'1897yp'. '.h* 
tLoe. eit., Vol. i, 1831-^33, p. 185, ph 65, 

'■'■v-v : blit ■ of 126 " ^ 
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ra-i'S riiere wits. an outer part eoropased of two or tli roe layers. 
The loniis voeai* Jtheii-eilTo tlie geiuis Arelmfiarieon (p. 226), witli live 
s]Ha*ies. as ibllows: A. ImlhoHnnu A. filAndlferuin, A. rafliatiim, A. 'deM- 
d^itiriun. and A, eonfjlomrndum. The tirst (^-l. huilmum:) is tlie only spe- 
eios illustrated. It is probable that these- bodies are reall.y fiiiigoicl in 
Their niitiircs biit it seoios staiix^ely jiistihable tomake'so many species.. 

Ill I-SIT AVortliington O. Siiiitli referred, to tiiis papew^- and s.aid 
tiiat while of tiie lignres might pass for a species called by himself 
lAroih'^Hjwrlh^saiitlqnm, •-drawn by .a bad draftsman, unacquainted with 
fiiiigif* tlie deseriptioos wore torn ndeliuite to determine what the. writers 
roa',liy luiil In iniiKl 

In this same paperf l\Ir. tSniifh,- described a ftingiis, under the name 
riiemiiHnol abnve. He observed it in the stem of a species of Lepido- 
diiidrait tfom the Coal hieasn res, and .described the liyplne as septate 
.mid !)(,*ariiig obgonia'. which O'Ontained zoospores. Further, be stated 
that mi e,ii,!:irgi'*]uent s)i‘' t’ae tbssil to 40D diameters showed the obgonia. 
to be tlie same in size and character a.'S similar strii(din‘e,s'b.elongiiig* to 
tliep».d:ato fiiii-giis. The aonumge number of zobsjiores in each' be;. said 
waS' also tlie same, namely, se^’cm or eigli t. While these obsemnitions , of 
M,r. inive, been criticised in many (piarters,t it is probable that tlie 

'biidy-desia*ila:a^^^ ism fungus.. Mr.-Oarriithers eo,nsideFs it ,to be' such, 
wi til out ' .ri'iiestlon . In liis ■ ' H> i senses . of Field . and Garden . , Oro])s.,:”:pt:ibt.' 
Ii„shed b,.s 1834, Mr, Smith -.veferred 'to:, the .criticisms that had "been passed 
tlie from timeto.tinie, and reiterated liis statement that traces 
of zobspores. are visible in the obgonia.-; .■ In -M-asseels recent voliiine 5 f .t 
suliject is again discussed, riinl. 'the- couelusion is that 'the species. is-' 
.perhaps ,, as' 'well,, placed in the Peronosporece as* in the Saprolegtiim^ ' 
wliertr'Wil!ia,iasoi:rthough,t ■, , 'V - 

:It sl',i(:uihl',,be i'iicn''itio here. that DeBary has ques'tio'iied t'he„ac- 
,e'U'racy of 8oii,th’s observations in regard to the 'presence-' of oospores' 

' :a'i,'id 'Zobs'|:H),re.s in tlie li'ving' lAn/tophthmi hifestam . " Sexual oi'gans, 
l,iO.W'eve'.r, li'a-vebeeir observed iiia'uother species of the, genus (P. om- 
mmntAA^'A thenr qu’esence may yet be derao.nstrated , to the' sati's-fae- 
"tiori ' of all in P infestims. 'DeBary' says that .‘bsepta .'occur in the 
ii,iyee,liuii,i- of P. csptmially. .-when 'old, but they ' are alwa.ys 

isolutctl anti very irregular." «f The imperfect preservation of the fossil 
amuints for the conflicting statements that 
have been iiuule in regard to it. It is, too, scarcely to be expected that 

*Gara. Cijruii., new Vo], viir, Loudon, 1877,' p. ^ 

i A .iosbil reixiiios|un*a.(/V;-Aiiio.fijioriai.^ \V,. 

t By !^!iiiT!iy in tlie Acudomy. Kov. 17, 1877, wlio denied the existence of flic zoo; 
spores; jmd hy AVillianison in tho PhOoiiopiiical Tnmsucfclmsof the Poyal Society of 
Loiitloii lol. rfxx!i, p, 20U. The latter stated that the relatioas of the fungus 

^ BritiNli Fungi : FhycomycoUs and Fstilagineac Loudoix, 1801, -lo-216. 

i Beiuiett A- Murray, Cryptoganuc 1889, 'p, 327. ,1’' 'i'-b; 

f Jour Eoy, Agile. B.>c, Eiiglaiid, Yol. xn, Londouy'1876, p:'262.," ,;' -,, -'.c-'TI vliTST: 



it will ever be fomid so excellently in*eserve«l as' to' settle positively its 
trite jmsltioii in class! tieatiou.' ' Bennett and Murray sta4:e tiiat ‘•iiiyeele 
and bodies wlilcli nuiy well be oogones are visible in tlie |>re|>aratioiLs'^ 
of ]\rr. Sill! til,* 

A, remarkable paper on fossil plants by Prof. P. Martin J'hiiieaipbas'^ 
been piiblislied ill the proceedings of tbe- Ibiyal Society (:)f 'Loiidoii,r 
The title; is,. .gome Tkallopbytes parasitic witliiii receiit Mailrc-. 
porariaA In tiie coarse of tbe^iiaper lie' refers" to tlie work of other, 
writers on organisms i'li corals. The .time range of the various ;par- .■ 
asites Is, very great, as corals from the Lower and Ui'i'per Bii!irla,'!r and 
Tertiary .formations show their presence. In the latter case iweii 
the cell %T ;.:1 is |)reserved. Their vertical range in the ocean ext«mds 
from the surface to a deiitli of 1,095 fathoms, and, tliey can e.xist' 
UMler teniperatiires ranging from 39.7^^-^ to that of the surface water. ■ 
The parasitic growths are observed by means of thin transverse a'lid; 
longitudinal sections. Age and length of .time since the canals wnre, 
bored seem to ■ have no influence on them, for they are just as. per- 
ceptible in Tertiary .as i,ni'ecent': corals. ' . The usual a;ppe..aranee of 'the 
canals is that of long, dark liiies, with a clear eeiitral space. The 
lines may branch, hut are of the same size in stem and biunich. Sw^elL 
ings are frequent and granular masses often fill spaces in the canals. 
Prof. Diincan proposes for the parasite the name of Aehlyu peiietram. 
In regard to the fossil forms he says: ; 

' , From the results of iiiy examination of Upper Sihirian corals ami of Lower Sil.'ari.aii 
arenaceous Foraininifera, it is evident that a i>arasiteclose’ly resciiil^liiig Achilla pene- 
trans liYed within them during those remote ages. Correspomliiig in shape with 
tlie Silurian form of p irasite are others which are fossil within the corals of later 
ages. The main ditferences between the ancient and iiiodern forms consist in the 
larger caliber of some of the lilaments of the first, their long, often nnbraiiching 
courvse, and the frcHxueiit development of Coaidia-looking bodies within them, and 
the spherical shaiie of the spores ; but it is quite possible that these are not dis- 
tinctions which, are of specihe value. 

The modern coral ])araslte is evidently the descendant, with slight, or possibly 
no modilication, of those which have lloiirished during successive worid-wlde 
changes in llorUvS and (*xternal conditions. . '.'Hence it 'woub.l, in all probability, have 
had its life cycle- made corn plicated, and a metamorpliosis invohiiig vegetative and 
mobile stages has, been siiperadded. ■ ’'It is not an'assimilator of putrescent or rotten 
animal matter, .but of, the nitrogenous and nnxlecomiuised.'.orgatne 'basis of tin' coral; 
and ill this it resembles the- organisms., which destroy 'some, living' «liptera and other 
a.‘crial iusecta. Moreover this resernblaiicc iu function is possibly caused by continu- 
ance of individuality ; and if this be true, it adds vastly to the diflieiilty of placing the 
X>arasUe in a philosophical selicme of classification (qip. 252 -25o), 

The lowly oi'gauizatioii aiul the simple stnudure o! many fungi have 
been the possible eaiise of the coutiuaed existence of many of tliem 
tlu'ough long ])eiiods of time. We seem scarcely invpared, however, 
to realize that the forms existing as parasites within corals of Silurian 
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iipi’f? tiTt3 tlii* iiio.st' i.io'w hviiig'iu o'l thi‘' occjiii* Still 

when we rt:‘ me ro her tlmt the ■fi.u'igus miiply produces tlireads or iilu- 
ii'ieiits 'witli tile occasi«>iial udditioii ot spores : that the batliyiiietriciii 
conditio iis lia^ve inaibaldy reinaiiicil iieiirly the saiuCj and that tlie liosts 
alone liave cliaiiged since early geological time; and furtlier that the 
fniigiis causing potato rot had at least its represeutatiye in iilaiits of 
Garhr'iiii'ferfum age. it does not seem so strange to find long-lix'edibrnis 
niider iitliei' (‘oiiditioiis.' Ifiliowevert the parhisitic Aehlya penetrans' of 
iiiodern seas is identical ‘witli tlie parasite of .Silurian seas, the case is 
wltli-Oiit a parallel in the organic 'World. 

In :iS77 Prof. L. Lesi'piereu'x pnltlislied a paper e-ntitled “A species 
of fiii'igus rex*eiitly discovered in the shales of the Darlington coal bed 
(Lower Producti ve Coal Measures Allegheny Elver series), at^ Oaoneltoii, 
ill Eeaver Ooiinty. Paf'^^ Tlie name Rhiz(morpha slgillariw is: gi\'en to, 
tlie s|ieeiiiieii, wlaidi was :foiiiid beneath, the bark of a species, of oSh/h- 
Uria, ■ A figure of it was sent to Dr. Casimer Eoiimegiiere, of Toniouse, 
France, who cc-uicliided that it bore a great reseiiibiance to liv,ing'exaHi- ' 
jiftcs' of Jf The. figure givx.n by Lesqiiereiix is reproduced 
below. (Fig. 1.) 

The striking resemblance wliich 
this figure had to certain insect 
.burrows under the bark of d;rees": 
wms pdiiitcd out by the writer in 
1885 1'' and a furt]:ier, examination 
con linns this belief in i ts origio, 
Tlie genus AVi/homorp/ut is mnv ree- 
iignized as simply the sterile myce- 
lium of various species of iiiiigi. 
.This^hict . does not ..of .course' mili- 
tate against. 'the, tbssihbeiug a. fun- 
^ gus, but il coinparisiin be inade be- 

tween it and the burrows of warious living insects, the resemlilanco is 
most marked. Home nf these are shown in the figures given on Ihc foh 
,lowiiig,'|iage.'(flgs. 2,and'5)* t'-': 

The burrows, although .more.. or ' less'constaut i,a .for.m , fin* each., indi- 
vidual species, present great variations. With a. siiificiently large 
series of examples it might be imssible to find some ]nesentinga greater 
resemblauct^ to the fossil, but the general aspect oi' the modern insect 
miiics is sullicimit i4i induc<‘ the belief that the supposed fossil Is md a 
thi!g.us.but .,aii'' insect Imrrow.' ■' This '.fact is^ rendered theoinore.'i'ti'obable 
when it is rtmiembered that.;re,nnims.' of.lnkads are found in the same 
beds as lliosi? coiitaining the fossil 

" Pr<H‘. Aih. niiil ^'^*17 :xvii7 188:77pp. '173-^^ 

a.is«pp*>^^d 'tbssiiniHguS'fojm tlie Coal MeasureB, ; Uoiir. Cl a. Soc.Aaih-: 

,viii,",18s5,, pp. ■ 137-1597 3' r(',^t,''7.v"7:7'.;, ::,.,;.y:,:":r.r,,;,;'.'7. weefePw 
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"■ ;AiiotlieT .Ibssil ileseiibed aS' a fuBgiis ■was later on.' Bliowii iiot to be 
siicli. It' was or'ig'iiialij naiaed by-Goeppert. (Tyronii^cex ammmii'ns. It' 



FlCi.''2,'— LaTval'bvirrow of Bosiiryt^hns tifpograpJms. Nat. Ri 2 «\ .(A'fterHeHs.'t 


was foul] (1 ill Saxony uiiilcw tlie lairk of eertaiii coal ])]ai,its aiiclsiibse- 
C|iieiitly ill; rocks of Oarlioiiifeimis age iu, Nortli America. , 'It lias 'been 
shown by Dawson to be really tlie- spiral tube of an annelid^ aiKb'was 


■ ¥iG, 2.~-'Unir^ow ot (kirpkohorm ■X.at,. siiie, i|Ait«'i*Paekai‘d.)' ' 

■uameci' by;,bim'>S^:ifroi’?>.n<?' mrMnartm. .."Les'ci'iiereux., also' e<msidered the 
fossil to belong to tiie aiiimal kingdom an^ ligured it as siirh in volnaie 
'S'/'of the. Geological;, Suiwey;of-IllinoiSj;186d,'{p.A62,^ 
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DESCRIPTIONS OF SOME NEW SPECIES OF FUNGI. ' 

By J. B. Ellis, 

PoBAXON MEXiGAXUM %. sj ), — Oil the groxiiul in a gmleiij near tlie 
bay,, at Ajia Bainpo, Sonora, Mexico, November, 1890, ■ {I)i\ Ed want 
Palmer.)' Wliole plant, high. Stipe about thick at the base,; , 
tape,i1,ii'gurboYe and running through to the vertex of^ tlie perldiiiiri'; 
siibiKd'boins, Indlow, tlie cavity at first ' .filled with silky '.fibers. Elesh 
white, except at tlie point where it enters the peridiiiin, Avliere it is o,f* 
a. bright orange color (within). Peridiuni ovate, high, 2-3''^“: 

w,ide, thin. Avldte, and like the stipe clothed with broad, ■ yellowish, 
appiavssed siarles, attached to the stipe below at first, then separating, 
with the iin'irgin latei^ate-snblohate. Oapillitiuin attaclied to tlie stipo, 
or to the inner snrlaee of tl.io I'Kiridiuin, consisting of brancliingY'yel- , 
lowisli threads 3-8// in diainet(n% with abundant yellowish' olive glob'0,se' 
or ovate, 8-12// s/iores, with some larger (12-15//) ones interini,'xed.' 

■ IJbomycies bhy'NCOSpor^e n. sj).— On Rkyneonpom glomerata. 
Peniisville, Salerii County, J., October, 1881. (A. Commons.) i and 

II' not seen,, (iii.) Sori liypophyllous, scattered or aggregateil and sub- 
con ftiieBt, orbicular or subeiongated, in diameter, blae^k, naked, 

andloosely embraced by tlie margin of tlie ruptured epidermis. Teleu- 
tospores clavate, 20-25 by 8-12//, strongly thickened and darker colored 
at tlie ape X, which is generally at first prolonged into a beak 10-13// 
long, inaking the spore lanceolate; sometimes this beak is x>ermanent, 
blit o'fteiierdiie s|)ore becomes .obtuse or., .'even squarely oi" obliquely,. : 
truneate. Pedicels 20-25// long, subeqiial or slightly thickened at the 
base, liy aline or .yellowish,.' ' This '-species' is, difiere'iit ironi Vromyoes' , 
eaHeu Pet»k. , '|;Wh'i,clf,h,aB dieen shown .'by Dietel, i'n iTcd/r///hi., ,;vol, 
28, X)., 22, to'.be the uredo. of Fnemnia caridH-strid:^^^ Dietel. — Ei).| 

' PXTXIINIA 'MicriioiCA^ m sjK—0\i 8(mlci(kt{'l), G-amd't Park, Md.,-- 
May, 1890. (E. A. Soiithworth.) y^Ecidia liypophylhius, mnwded on 
sliglitl 3 " thickened suborbiciilar spots across, papilliibrni and 

'dos€Hl;at'' first, 'then lipeii,. shallow', 'cnp-shaped, in diameter, with 

a narrow gTanuhir-stellate, evanescent border. Siiores orange, sub- 
globose 15-22//, or more or less irregular. TJredosi>ores in the same 
sori with tln^. teleutospores, not abundant, subglobose, pale, faintly 
amileolate, 18-22// in diameter. Teleutospores in minute S])hmriiform 
sori mixed witli the tecidia, about J"*"’ in diameter, at first covered by 
the epidermis, then iniked above dark brown, mostly biconical 
'dsome . , of: tliem oblong nr, '',,eIliptical)'.y,.SH brown, 

with a small, prominent hyaline, central or oblique papilla at the apex, 
25-45 by 14-20//, with very short pedicels. Epispore smooth. 

PUCGIXIA MONTANENSIS 7k sp.— Oil Ehpnus emdeiiHatm. Helena, 
■;M:0,iit:.,,,:;',J,uly,'''^ 'D.^Kelseyf. Y/i\'':arid,A'i'''';iii^ 

Sori mostly linear, lying between the nerves of the leaf and often con- 
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liiieiitfor or; more long/ so very abundant as to, blaekeii. flic leaf^ 
liypopliylloiis, black, at first covere<l by 'tlie epideruiis, but soon, bare, 
not proHiinejit. Teleutospores ovate or elliptical, 25-50 by 15-22/./, sessile 
or nearly so, moderately 'constricted at tbe septum, apex rounded „or 
flattened, soinetiiiies oblbpuely flattened,' strongly, tbid'jenecl,. biit not 

pap'lllate, darker col<')recl and mostly sliorter and broader "tli an in 

■P, The sari are mostly surrounded' by parapliyses. The 

habit also is diflerent. 

PiTCamiA SITBOOLLAPSA 71 , — On lea^ves and stems of some plant, 

of tlie oixler collected in South xAmerica by Thomas 

Morong. (Communicated by Airs. E.O.Britton.) (rii.) Soriampliigen- 
oUvS,, hemispherical, cd'iestnnt-colored, in diameter, thickly and ' 

quite 0 ;ven]y scattered over tlie leaves and stems. Teleutospores ovate, 
elliptical or siibglobose, ,18-22 by 12~15/i, slightly constricted iu tliemitl- 
die, pale brown. Episp>ore thin and smooth, often collapsing at the 
apex and sometimes also at the, base, causing tbe two cells to appear ..as '" 
if pressed together and giving the spore a subciibical shape. Pedicels 
slender, about 00-75//. long, atteuuated below and hyaline, slightly 
colored above. Some of the spores are without septa. Diflers from 
P. ]t€terosj[)ora B. & 0. in liabit and in its tbin-walled, after collapsed 
teleutospores. 

Uredo eriooom.e n. sp. — Onleavesof Enoeoma cwspHosa* Mohave 
Desert," Kern Ooiinty, (3al., Alay, 1893. (]>. W. 0()qiii}lett.)'''..Soii''hyp(^-^ 
]fliyilous, oblong, long, piilvinate, soon imked, dark cliestiuit 

„ .color., 'ITredospores globose, 20-25// i.n diameter, or ovat.e 22.-30. by 20- : 
25//, hyaline at tirst, soon becoming (*hesti)ut brown. Epispore thiiOv, 
nearly eipially so all round, shoid/tubercular-spiniilosep pedicels short, 
equal, hyaline. Differs from U, hoidelouw AMnir in the absence of 
any S])ots, fiic larger sori, and equally thickened e]>ispore. 

(JREI)O siMius up. — l)n leaves of LijvUim ruhpar, Brookfield, 
ImL, bTovomber, 1890, (E. M, Fisher, Ko. 417.) 8ori amp]iig(mous, 

Orbicular, i*'"" in diamet(‘r, yellow, becoming ]>alc brown, scatt<*red, 
flattened, not on spots. Spores olipvate, 22-35 by 15-20;/, romided ami 
slightly tliiekened and aeulente above^^n^^^^ and smootli below, 

hyaline, IxM'oming y(‘lIow. Pedicels very si umt. DififerB from the Fmlo 
of Puecima lijcli Kalch. in the absence of any spots ainl in its larger, 
obovafe S[mim }\ ufm Winter has nredospores aculeate above ami 
smooth bc‘Jow, bnti oblong and larger. I\ timiillpvs Pk. also 1ms larger 
nredospores aculeate at both ends. Possibly our Uredo may prove to 
belong to Puednia ghhoHipes Pk., of which the uredofonn is as yet 
unknown. 

Tilletia RTTcasPOKA n. sp . — In ovaries of Pa^palmn plkafulum. 
College Station, Brazos County, Tex., 1880. (T. L. Brimk.) Alass of 
spores snnfl'gray, tilling the ovaries. Spores globose, rather ])ale 
brown, 15-22g in diameter, tuberenlose reticulate, the reticulations 
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ASTEBIN'II , PwiDUms On living leaves of Cajpparis cynopMl 

lopJiora. Florida^ 1891. (STo, 250, Simpson’s colleetioiL) . Peritliecia 
hemispljericai, black, rougli, 'with a bkick, shiny, compressed or siib- 
pyrainidai ostioliim, finally collapsing vsli.glitly aliovc; about -I"'**” in di- 
aiiieter; liemisplierical: densely crowded and radijifcely arranged in 
orbicular pa/tclies in dianieter on tlie npp(3.r side of tlie Icsab Asci 

elliptical, briefly stipitate, 55 by 20//, distinctly |)arapl,!ysate, ])arapliyses 
sliglitly tliickened at, the a]>ex. ' .Si>oridia S in an aacns, ovatn, 12-~15 
by 0 - 54 //, nniseptate, sliglitly constricted at tlie scidnm, ye,llowisli 
hyaline, becoming brown. 

xlc’ANTHOS'riaMA, FBAXTNi. . •?/.. sp, — Oil' leaves of living Fraxlmis 
ammimna, Near Washington,: B. G., August, 1889., , (M. B. 'Waite.) 
Perithecia epipliy Hons, scattered, superficial, black, siib-heinisplierieal, 
about 150/,/ in diameter, of parenchymatous texture (astomoiis 'f), coveind 
with sliort, black, scattering, spreading bristles 30-4b by 4//., , A.:sci sub-' 
,ovate, about 35 by 15//, short-stipitate 4 (-8) spored. ' Sporidia (as^fiir ,as 
seen)4iuan asc3iis,elavate, 3-4- septate, 25-30 by 4-5//, deeply coiistricted,;,' 
at the septa, yellowish or greenish hyaline. The ii}>p6r cell of tlie 
sporidiniii is elliptical and broader and shorter than, those below. The 
leaf is mottled with reddish brown spots and the perithecia are scat- 
tered alike over these spots and over the green parts of the leaf. 

OoNiOTEiniiiiM^ M capsules of Fohjtrkhm, 

Carlin, Va., August, 1892, Perithecialenticiilar, membranaceous, black, 
astoinoiis, 75-90// in diameter, covered by the thin epidennia, through 
which it is distinctly visible. Sporules globose, yellow brown, 8-10//. 
This reseinbles oiitwarelly mtm Ell. on the same host, 

,biit the aporn,I,esAxreweiy''di.fierei^^^^^^^ 

Stacionospok-A BACCHARrPia to4?|).— On living leaves of Pncc/n/riV, 
'Virginia' Bea,>cli, Ya., ■ under pine trees, May, 28, 1891. , ( W. T. Swingle.) ., 
.Epiphyllous. ' ' Perithecia "siiper-fieial or nearly so, liernisplierical, 110- 
120// in diameter, broadly perforated.' above, black, of toIe,rably coarse , 
cellular' texture, r Conidia .l,>road-fnsoid, - yellowish hyaline,, 2-septate, '' 
nearly straight, 25-30 by 0-7//, rrrising'directly, from the cells of tlie i),ro:- 
iigeiums layer, with no peicei)tible^^^^^^ 

" - BeptobiA' am,pelopsibi-s n. On leaves of Ampdopm ([urngue--' 
■/ol-M., - Oregon, .Ilk, September 14 , 1889.4 Wa,i,te.) . Spots inimer-,' 
.'■on's, angular, or otherwi.s6 irregular,' limited by the veinlets- of' the'leaf' ■ 
Siibcoii'flueiit, greenish', at 'first, becoming dark brown, occupying -thcv 
'greater:-part of t],i,e leaf, -which; beco'mes mottled with yellow. '., 'Perithe/ 

' cia'Buried in "the parenchynia of the leaf, -'but prominent ' ,'on.-' botli ' '8u,r-' 
faces, siibglobose, 80-100// i-n,diaineter, perfora'ted, Siiorules vermifor,m 
or 'clavate-cylincirical, hyaline, 30-50 l)y3-3-|//, 4-8-'se'ptate.- ' This ap- ■' 
preaches .on 'account' of the imperfectly-^ developed'' 
perithecia.' 

Septobia MrciEOBPOBA Oil leaves of Asprelht hysfrlr. Graw- , 
fordsviile, Ind., August, 1890. (E. M. Fisher, No. 101.) Perilheeia'' 



innate, small, about 3'0/i in diameter, yisible.on botli sides of tbe leaf, 
blit more ])i‘oiiiiiient and mostly opeuingvoii tlie, upper side, x>alej seated 
on nisfcy yellowisb or reddisli brown, 'elongated, naiToiv, siil)e.oiiflneiit 
s|>ots, ■ Spomles cylindrical, continuous, 6-12 by The leaves 

linally become rusty brown and dead, especially at the points.- 

Septobia leitcjostoma n. — On living leaves of FraMims ameri- 
cmia . , , IJ’rineyville, Iiid., August, ,1800. (111. M. Fisher, /No. 1:36.) .Spots 
■ reddish browip irregiilar.iii^shape, in diameter, or by coiidueiice' 

occupying a large part of the leat^ surroimded by a' yellow., s,haded 
border about the same on both sides of the leaf. Perithecia scattered 
on the spots, large, 20()-230n in diameter, lenticular, anpjhigenoiis, 
but more xiroininent on the upper side of the leaf, pierced with a large, 
round, wliite inargined opening above. Sporidia fiisoid, mostly strongly 
cuiAU:Ml,iineh3ate,beeoining about 3-x)seiidoseptate,20-30 by Seems 
to differ from elwospora Sacc. in its much larger perithecia and 
strongl 3 ^cair\val s|K)ridia. 

Septo'ri.a 'P iMFi'NELLyE n. sp.— Oil .leaves of Pimpmella mtegerrma^, 
Winona, M/inii., Aiigust, 1888.':' (J.-'M. Hokinger.): ■ Perithecia, ampliig- 
enous, scrattered, not on any spots, erum])ent, 120-130/1 in diameter. 
Sporules short (lo-2()/0, curved, eoiitinuoiis, hyaline, about l|/i thick 
at the bir)ader end, reseinbliug tlm sporules of ^ FklyGUmck Some of 
the perithecia contain short, oblong fusoid 2>iiiLcleate sporules 6-9 by 
2|/i, liyaline sx).). The Beptorm liii^ the sporules shorter 

than in any of tlie other described species on Umbelliferm, 

Septobia buaiiois fL sp . — On leaves of Emnex sx>, Winona, Minn., 
August, 1888 (J. M. Holziuger), and CTiampaign, 111, September, 
1889. (M. B. Waite.) Spots amxihigeiioUvS, grayish brown, becoming 
rusty brow^n and imlcr in the center, with a narrow, slightly raised 
boixleir surrounded by a dark-sliaded border wliile ther leaf is fresh, 
ill di ameter. Perithecia pnnctiform , brown, scarcely ^u^sible, 
buried in the substance of the leaf with only the minute apex sliowdng, 
■luiist '.distinct'' on the- k^wer suilac leaf^' but 'also, visible, aliove. ' 

SpoiMiles cylindi:i..cal, ''.curved, obtuse, ■co'ut.inuous, faintly. nu(d,'eat.e,, sub- ' 
e^'C|ual, ■'1,5-25' 'by 

PiiL YOT J5NA/' ANBERjsoNT. II, On.'deatl ■stems of Arahis' koIbaellU' 
ami sp; , Sand Coulee, Oascade.-C.oiiiity, Mont., July, 1888. ■' /"(F. 

■'W. A'liderson,.) '. Perithecia' gregarious a>ii x^Jde' "sx) 0 'ts, subciitieiilar, 
conic- globose, at length collapsing, raising the epidermis into little 
black ]>ustules, having the aspect of a S^plmrella, Sporules fusoid 
arcuate hyaline, acute at each end, continiioiis, 12-15 by 2J/n Some 
of the x>nle spots on which the perithecia are seated are tinged with 
rose color. 

0 YLINDEOSPOBITJM STACiiYDis II. sp.— On Stcicliy^ palmtm, GTiam- 
paign, 111., Sexiteraber, 1888. (M. E, Waite.) Sx)ots amphigenoiis, small 
rusty brown, 'heeomiug nearly black, with a whitish center, sub- 
angiftir and tolerably well delihed, Aeervuli small, innate, slightly 
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proiftiiieiit on tlie lower surface .of tlicioaf. Coiridia mostly 

curved^ a little tliicker at one end, siibobtuse, byalioe^ iniiltlo'iieleate4)er 
coiiiliig iiioltiseptate, 35--50 by 2//, erumpeut below and wlsiteiiing' the 
surface of the spots.. This differs from the 8])eeii:neii of Septoria staeliydis 
Rob. i,ii DesiiOj Plantes Crypt., 1712, in its smaller, darker, .more d,e» 
finitely liinited spots, and its tliicker, multiiiiicleate eonidia. . 

Stilbospoba yauneyana Oirdead twigs. G.ronnds of the 

Department of Agrleailture, ’ Washington, D. C., . Septeiiibeiv 181IL 
(Collected by P.W. ±lnderson, communicated by M.tiy Varney.) Aeervii- 
1! siibciitaiieous, sub tiiberciili form-prominent, eonidia oblong-elliptical, 
3-septate, not constricted, hyaline '.at first, soon becoming dark brown 
and opaque, except the terminal cells, which are small ami reinaiii sub- 
liyaline, 15--25 by 12-11/n Differs from S. angustata Pers. ,in its spialler 
eonidia, witli, the end cells hyaline. ' . 

Tubeeoulina solaxicola w. On fruit of eggplant, .Pla,' ;' (C. 
E. Smith.) . Acervuli ernm.pent, tuberculiform, 1”"“ in' diameter, ' at; 
first pale, becoming darker Avhen dry, gregarious on pallid spots, 
in. diameter, or by eonfiueiicc more. Basidia 12-15 by 2-2i/i, guttiilate, 
hyaline, attenuated and slightly curved above. Conidia elliptiinil, 
2-imeleate, hyaline, 5-7 by 2.J-3/n Differs from the othei* species of this 
■genus in iiot being (so lai* as yet known) associated with any U'redinoiis 
,&ngus. ■ ■ 


F0NGI DESCRIBED IN RECENT REPORTS OF THE CONNECTICUT 

By Roland TiiAXTEn. 

Ill the reports of the Connecticut Station for 18S0-’91 ilie writer had 
occasion to .publish, descriptions .of certain new species of fungi, .wldch, 
: it seems .'desirable to,' duplicate in a form more pernnnumt and 'readily 
. ■ .''aecessible ■th.an that affo-rded by the, somewhat evaiH.^seent. ..llxpeimmud'} 
Station literature, and Ahrou^^^ the .eour-t'esy nf ' tlie editor of the 
JoTJRNAE, the, descriptions in ■ question: are" a'lipendeil,, with a, .few 
additional notes.;' 

Urocystis 'HYPOXyis Tliaxter.' , 

', A.i.ni:, Rep’t.; Cobb. Agr.' Exp. Sta. in. descr. of PL n, following p. 153: PL n, Eig.s. 

-la-lR New,''''H^^ .Ellis. N. 'A.' F.pCoBt. xx,vn, No. 2088. Sitcc. 

■ ,','SylL,. YoL.iX, p. 200. .: PazseWve,.'H,ed\vigia,1892, p. 94.' ■■ 

Spo're masses hlac.k, 'm .dowers'failiBg' ovary ), pedicels, and pedinieleS' (ordy licar 
■ sumiiiit). Spore 'halis.'yery,'irregtilar' 'in- size ■aipfeLape, rooi'idish :or'lo'iig oWoiig, 'the 
largest 50-60 by 50a, the siaallest about 25 by 25 ;l Resting spores brown, sjdieri- 
cal or somewhat polygonal from pressnro, one to ten, nircly 14 to 15 in nnnib<n\ 
X3--15/^. Fsendospores numerous, and when tho resting spore is Hingh', ahont 8 to 
10 in iminber, somewhat flattened, variable, B-Io/je in diameter, Ou en’cia 
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Tliis: species oeciiiTed al'miulniitly in a 'single locality near '¥ow 
Haven, but lias not' been fo'uiul 'elsewbere in tliis country* Specimens 
fiwii Brazil, liowever, wliieli seem to be identical with tire Connecticut 
form, Ini've since been received fx^oin Dr. Otto Pazselike. Since the. 
writer’s' original s-pelling of the specific name lias been set 

aside in favor of '^y Saccardo and others who have had occa'* 

sioii to' mention it, some xiains iiave been taken to 'ascertain from class- 
ical authorities, both, at blew' Haven. and at Cambridge, exactly what the 
spelling of such agenitive should be. Although the authorities in ques- 
tion were unanimous in asserting tliat hyimxydis {orJifjKmdis) was abso- 
lutely incorrect the unanimity in regard to wdiat spelling is really cor- 
rect wasnot so striking. The general ojiinioii seems to prevail, how- 
ever, -That such a genitive, had it been used, would have had the termi- 
nation ?/i«, and iviay therefore be safely employed to designate 

the present form. 

rmYTOFiiTnoRx piXAsnoLi Thaxter. 

Bot. Gazette, Vol. xiv, 1889, p. 273; Ann. BepT. C%nn, Agr. Exp. Sta., 1889, 

167, PI. HI, iigs. 29-37; Beymonr &. Earie Eeon. Fnngi. 

Cent, xxvin, No, 2707. 

Mycelial liyphto bimiclied, rarely penetraliiig the cells of the host liy iiTegnlar 
lianstoriii. Conidiophores si ightly swollen at their i)oint of exit through the stomata; 
arising singly or two to seYeral in a cln.ster; simple or once diehotoinously branch eil, 
and once to several times successively iutlated below tlieir ai>ices. Conidia oval or 
cdlirtlcal, with trvmcate base and papillate apex; 35-50 by 20-24/i. Geiiuiuation by 
zoospores, usually (ift(‘.6ii in number, or rarely by a simple hypba of germination. 
Oospores irnknown. On ixkIs, stems, and kerves of tlie Lima \min {Ph{molm limatm). 
.;Sept. .and Oct., New Haven, Conn.,. 

Although SO common about New Haven this species has not, so far 
as the writer is aware, been observed in any other locality. Whether 
it is an intimdiiced exotic or is a native may yet be found 

OB some native legiiiniuous phrntj is iiiu yet its introduction at 

New llaveh inay possibly be a gentleman resi- 
dent there, in wiiose was abundant, received a 

lundvage of Jjima beans directly from Soutli America some years since, 
whi(*h, wheii planted, may liave originated the epidennie wh^^ all the 
gardiniers whoni the write^^^ questioned coueerniug it, agreed to be of 
comparatively recent origin. The S]>ecies is mentioned by Fischer in 
his iTiyeomycetes {Rahh, KryiHogamenjL Vol. t. part 4, ]>. 415) as an 
‘^Dingenau bekaiinte Art;” why ‘Diiigenaii” is hardly evident from the 
references above quoted. 

Gymnosporangutm xibus-avis Thaxter. 

Bull. No. 107, Conn. Agr. Exp. Sta., p. 6; also Ann, RopT of same for 1891, p. 164, Sey- 
mour Earle, Economic Fungi, Nos. 239 ik 240, 

Sporiferous masses when young, cushion-like, irregularly globose or oval, small 
and <jyistiiict or elongate and contluent according to the habitat; rich red brown; 
when mature imlciinitely expanded by moisture, orange-colored. Telentospores 
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fcwo-eelledj irregular in -sliape. broadly ovate to snljelliptical or fusiform, blniitly 
roniided or sliglitly tapering toward tht’i a|)eXj syiametrieal or oiten sliglvtly layiit. 
Average 'diiiioosions o5 by 2e//. Promyrelia several, not nneoiniiioiily prfateeding 
from eitlier extreiiiity. FeilieelB wben young oftnii more or less iiillatcd Ih'vIow tlm 
spore. Mycelinni perenniai in loaves, ]nain(dms, or truiiks of Jawlporas virifUrmna^ 
vea;v coirniioiily inducing a ‘‘'bird's-tRvst'- distortion. 

Juxstelia sbif/c.— Bpcrmogouia, yellowisli orange, preceding tlie joemlia, l»y alanit ton 
days. .iScidfa liypopliy lions or more eoimnonly on ])ctij>le,s a.nd yojwyg sisoots, ami 
especially on yojing fruit, densely clustered, brovMi, at iir.st.sul:>!!late, tlieu liuibi'iate; 
tlie 'peridia s'plittiriig to tlie 'base, witb its (li\'isions slightly di\"6i'geiit. Peridial cadis 
rather slender, the ridges somewhat proiniiient, snldahyrintluforni, horiztudal or lav 
coming inwardly olylitjim towards the extvemilios. Average iiu>!isiirerneiits (towjirds 
tlie apex of the peridia) 7 by 18//. ^licidiospores smootb, spherical or liTegiiiarly 
oval to oblong; average dianud eu' 25//. 

Myceliriiii aniiual io tlie leao'es of Cijdoma (qnince) and in leaves, stems, and fruit 
of Jiacd/rindo'ercafaac?co/8hs (seiwdcay berry) in Jinm 

OospoRA SCABIES ddiaxter. 

Abe. Rep’t. Conn. Agr. Exp. Sla., 1891, p. 159. 

Vegetative liyplne liyaliiie or brownish from the general discoloration of the siib- 
stratum, .4-. 6//, rarely as much as 1// in cliameter, mirving' irregularly, septate or jhseii-, 
doseptate, branehing. Ab’rial h>'plne at lirst wliite, t.lieu grayish, evanescent, lo'eak- 
up into lKicd',eria-like segments after producing tcunniual spirilliiimlike “ spoi*es ’l 
by the coiling of tlieir free extreinities. Forming a iii'm, liclienoid peliiele on 
initrieiit jelly, ainl Visually when growing in contact with the air producing a deep 
blackd>rowii disooloration of the substratnm. Ih'odindug the disease known as 
^‘Scatr') oinpotato tubers and a similar affection of beet roots. 

The iiieasureiuentB of the hyphte of tliis form g:iveii in the ori^^iiial 
deseriptioii are .somewhat larger tliaivtbey sliouldbe, hyplueddt 

in dianieter being very .rarely seen and ttie .average diameter, bei,ng 
nsnaby less thtindOm ' .'The sp.iral '.forms are -most readily seen in tln^ 
grayish film develoiied naturally on the scab spots, tltough. tiiey araob- 
tained witltout difficulty from the aerial hyplnc. on hard agar ciilt'Ures. 
The writer has seen no puldished. account of Ihrther Etiropeau ol)stn.‘“ 
vations upon tlie disetise, and -sneh accounts are to bo awailvd' witli in- 
terest, . ■ Sanvageaii,^ however, l.ias ■.appareiiily obtaiinal tln^. simb fungus 
accidentally from, water, and described it a:Sd}o.v|n,)iv,t in s. 

..Although tliis writer does, not’ me.ntion the spiral “s;poreS'’ the Ibrm 
'correspond's so' clos.ely to tlie .present ■speefos, lioth, in stru(d'4ir(‘. ami in 
.'its'',, ettaetS' upon the/ substrata the i'den.tity 'of the two seems 

'm'o're than pixibable 

*Ann. d. Plnst.-Pastcnr/.t, :vif p,.'242. ' 
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DESCRIPTIONS OF NEW SPECIES OF PUCCINIA AND UROMYCES., 

By S. M. Tkagy. 

' PiTOCTNiA ARiSTiDA^ n, s*}). — (II, III). ' Earely aiiipliigTiioiis, iisiially, 
OB tlie inside of the slieatli. Bori oval to narrowly elliptical, soinetiBies 
coil tiiieiit,' ruptured epidermis promiuerit. . Uredospores browiiisli, yel- 
low, Hiibgiobose or oval, epispore thick, miuiitely tiiberciiiate, 23-27 by 
23-32/i. Teleutospores light brown, broadly oval, slightly constricted, 
'e[)ispore smooth, thickened at the apex, ' 25-28 by 10-45, a. 'Pedicel 
slightly tinted, tapering, about twice the length of the spore. On 
herb. A, Regelj Turkestan, 1887. 

PucciNiA. PALIJBA n. .s^B— (III). Hypopliylious. Soil small, dark, 
scattered, Telcutospores lightmolored, clavate, constricted, apex very 
mucli thickened and rounded, or soinewhat pointed, 12-14 by 42-52y. 
Pedicel very sliort, almost wanting. On OsmorrMm, Platteville, Wis., 
October, 1887. ■ . , • 

PucoiNiA n. s]h^ Sori oval, sometimes becoiii- 

iug linear by conflnence, black. Teleutospores dark brown, broadly 
elliptiital or oval, coustriided, epispore smooth, thickened at the apex, 
23-20 by 40-45, a. Pedicel tinted, rather large, twice to three times the 
length of the spore. QiiEiHJfielcUafllexmsa, Dr. George Yasey, Kansas, 
1889.' ■ 

llEOMYOEB AN33ROPO<iONis n. S23.— (n, III). Hypophyllous. Sort oval 
or oblong, sometimes cpnllueiit. TJredospores light colored, siibglobose^ 
sliarply echinulate, 15-17 by IG-llV. Teleutospores dark brown, broadly 
oval, apex obtuse, rounded, strongly thickened, 14-16 by 24-28, a* 
Pedicel somewhat tinted, twice the lengtli of the spore. On Andropogo)% 

,,,, 

'. ,'IJROMYOES EKAaRO'BTiDis; n. (ii, ;iii), . Aniphigenous. ■ / 'Sori^^'^ 
' min,ute, scattered, Icing,, covered' witlrthe epider,mis'. y Ure.dospores light 
yel 1 0 w, s ul >gl obosc, e(l:i i, n'uUite 1.6-18 by; 17.-20, v-. ■ . Teleuto.spores iisiial ly 
oval or oliovate, ofttiii. angiilayi^X^ispore.sinootli, thitdeened atlheapex^^^^ 
I4~bi by 22-28/y.. Pciliccd slightly tinted, as long as the spore. On 
EragrosdH gevihuieea. Btarkville, Miss., October, 1801. * 

UROMATiES ■p.AN.ic.ii, -H. 4;]).— (ii,. I'll). .■Hy'|iopliy'lloUvS. Sori oval, or ob- ■' 
long, vsometimes bec'oming coniiuent., Uredos}>oi‘es light yellow, taintly 
eiliinidate, glol)os(‘,T2-l(G. Teleutospores dark brown, oval, smooth, 
a|>ex thickened and sometimes beakdike, 14-16 by 26-30//. PcdicVel 
tapin ing, tinted, soniewluit longer tlian the spore. On raniciim ameps* 
J. M. VViiite, Martin, Miss., September, 1891. 

Uromyoeb HORDE! n. sp, — (in). Hypoiihyllous. Sori minute, scat- 
tercid, round or oval. Teleutospores brown, quite irregular, but usuaJly 
oval or Inuadly clavate, episimre smooth, slightly thickened above, 
15-18 by 22-26a. Pedicel very short. On Sordeim prateme, Kew 
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REVIEWS OF RECENT LITERATURE. 

(1) ZoPF, Dit. Wilhelm. — Die Pilze in morpholofimthcr, physiohumker 
biologiseher unci systemntischey Bcziehniig, Ereslavi, 1880, pp. iii, 
500, figs. 163. Eduard Trewemlt, 

(2) Kirchseb, De. O.SKAE.— Die KrcinMeitcn und BesohncUgungen un- 

serer lanchcirtcichccfilklien Bine Aiikvitiiiig- /,u ihrcr 

Erkennung und Bekainpfung fur Liindwirtc, Gartner, etc. Stutt- 
gart, 1890, pp.x, 637. Eugene Ulmer. , 

(1) The frequent use of this hook for more tlian a year and the 
recent earefiil reading of the whole of it preparatory to this review, have 
served to strengthen the first impression, viz, that for the general 
student it is the best handbook yet published. We miss throughout 
it is true, De Gary’s classical style, and in places also his intimate 
knowledge and comiyrehensive grasj) of details, but on the other hand 
there is a rvelcome absence of interminable ininutife, and a eertain direct- 
ness and subordination of the parts to the whole that more than com- 
pensates, Naturally our first thouglit is to compare the book with 
De Gary’s Morpliologie, but the two occupy different fields. Be Gary 
concerns himself almost exclusively with .structure, delighting in a 
wealth of detail, very, useful to the specialist, but always very discour- 
aging to the general student, especially if to the perplexities of the sub- 
jeet are added a coudensed style and' the difficulties of a foreign lan- 
guage, in this case now happily overcome for English readers by Glarn- 
sey’s translation. 

As the title indicates, this work is an eftoi't to cover the whole ground 
of morphological, physiological, and systematic mycology and, consid- 
ering the difficult nature of the task, it must be. said that Dr. Zopf has 
succeeded admirably. 

The pretaee is dated Halle a. S., May, 1890, and the book is dedi- 
cated “'Dm Aadcjikea wa E. Fries, Tulasne, De Gary.” 

The book is divided into six chapters, and perhaps no better idea 
can be given of the scope of the work than to translate the rnh- 
niug heads of the chapters devoted to morphology, phy.siology, and 
, biology. . 

Ohapter i, in 27 pages discusse-s The inorpholocm of the •vegetaUiie 
orgcms: Typical mycelium— sprout mycelium— hanstoria— climbing iny- 
eelium— sclerotia— mycelial strands aud pellicles— reduced mycelium. 

Ghapter II, iu 68 pages, discusses The orgms of Jruetif cation: 
Bxosporous or conklial friictlflcationj nature of conidia and mode of for- 
mation— forms of eonidial organs— simple conidiophores— conidia 
bundles — conidia beds — conidia fruits; eiidosporous or sporaugial 
fructification — simidc sporangiophores— sporaugial beds— sporaugial 
fruits- structure of the mature ascus fruit— development of tlie spor- 
angial fruits; zygosporous fructification; gemma (brood cells, ohlamy- 
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clospores) ; iiioiiomorpiiism, climorpliism, ? ' Meekmueal 

armmfemeMS' for 'liherat}^ the spores : The Iooseiii.ii,g' of the 'coiiiclia 
froiii each otlier and from their supports — the expulsion of cookliaj. 
spora/iigia,, and friiit-formiug organs — the liberation of endospores from 
the sporangia of the Phycomycetes — the ejaculation of spores • from 
a sci— liberation of eoiiidia from pycnidia — liberation of ascospores 
from thov nonmjacailatory As(?omycete^^ 

CJhapter" lip, ill 20 pages, treats of Cell structure: Tlic membrane 
tluckeniiigvS~folding\s~difierentiatioiis — cliemical nature— physical na- 
ture: plasma; cell division. Cell formation: Free cell formation; cell 
division. Union of cells mto systems (tissues): Cell threads— cell sur- 
faci!S— (*e]I masses— hyphal tissues — fusion formation (thsion tissue). 

(chapter iv, in 100 pa.ges, treats of The Chemical eomposition: 
Inorganic ; organic— carbohydrates — vegetable acids— aromatic acids 
(tannins, acids of licliens) — hits — mtherial oils— resins — colors (yei* 
low or yellow-red oleaginous colors, L <?., lipocbrome) — colors not due to 
li}) 0 (‘hrome — reds — greens— blues and blue greens— violets — browns— 
combinations with each other and with othem siibstaiices---the disM^ 
tion of particular colors — chan ge of color— glycosides— plant bases (alka- 
loides) — cliolesterin — albumen. Foods: Inorganic— organic -- composi- 
tion and combinations — chemical reactions. TramformaMon^ stomgef 
secretion: Ferments (enzymes) — inverting — starch dissolving— |)ara- 
mylmn dissolving— cellulose dissolving— pej)tonizing— hit splitting— 
chitin dissolving; resin-like bodies and retherial oils; colors and chro- 
mogenes; secretion of albumen aiidpeptone; secretion of sugar ; oxalic 
acid; otlier acids; ammonia ; water. Eespiration; fermentation {split- 
ting— -oxidation); splittin of food materials ; productioii of heat; 

production of light. Influence of eMernal forces 07i groudhj 
tion, etc.: Light— teuiperature— mechanical movement— atmospheric 
pressure. Fhenomemi of ^noiwnent : Heliotropi sm — hydrotropism — 
geotropisni— mo vemeiits due to contact— rlieotroptsm—-^^ irri- 

tation— eleetricalirritathiii—nutatioii— hygroscopic' movements. Life 
actimty .rml: life "rnjwrmg ■Extremes ' of temperature— removal 

of water— insolation— poisons. ' ■ Mechmieal immis 'efr'hUUng^^,., or, hinder- 
ing demlopfnmt'r-'\y'';U'f ^ 

Oiiapter Y, in 57 pages, treats of Biology of fungi, ^ 
following heads: Saprophytes ] Parasites: The transportation of in- 
tcAttioiis fungus germs; means and way of infection; choice of host — 
choice of organ; cflect of parasitism in plants and animals— hypertro- 
phy — metamorphosis — xi^'^aluction of new growths — pseiidomorpliosis 
and mummiheation — destructive action; a glance at the diseases of men 
and animals due to fungi— invertebrates, vertebrates— fishes— birds — 
mammals— man; battle of the animal cells and tissues with the pene- 
trated fungous cells. Symbiosis: The enemies of fungi— enemies of 
molds— of Saprolegniaceie — of rust fungi — of Hyphomyeetes— of As- 
coniy'{H^fe£7 
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■The reader wiio AvfBlies a digest of wluit was kmmn up' to' 1800 on 
any of these 'subjects cao not do 'better tliair to coiivSiilt tbis l'iook, for it 
lie does not tliere Md all lie needs 1be ■■clianees are that tlie footnote 
references to tlie literature of tlie subject will put liiui in the way of 
finding the rest. ' 

'Tiie la:St half of the book is devoted to a |)reseiita:tio!i of' tlie syste- 
matic side of mycology. An account is given o'f eatdi of tlie groups^ 
and' this is followed by a description of sonar of the niore irriportant 
genera:.: ^htatiirally views di tier as to.classifoaitiom Tlavinost radical 
clia iige, and one which Avill probably not meet witli general acceptance 
is the exclusion of Woronina, Ol^idii)pskyBozdlnj etc., on 
tlie ground that the prodnction of a vegetative phisinodiiim is entirely 
foreign to tlie eu-iiiyceteSj and allies these organisms tothe Myxomyeetes 
and other forms Avhich the author follows De Bary in considering to be 
animals. 

The groups and families in Dr, Zopf’s' classifleatioii are arranged as. 
follows: 

'I. ' Phycom'ycetes. ■ 

■ , .1* Cliytrhliacea?. 

■* (1) OlpiUiaceiB. 

, , (.2) niiyziniacei'B. 

. tSj/.Ctiladodiyiiiaeccc.-.. 

2. Ooiiiycetes. 

(1) Bapi'olegiuiicecei, 

'(2) 'AiicylistiefB,,' " 

■ (fo' IkWoiiosporeso. '■. '■ 

.,''3- .Zygomycetes. ■ 

(1) MiicoraeeiB. 

.(2), Cluefcoeladiaeea?. 

■ (3). inptocepiialide®.; ■■ 

(4) ETitowiophthore®. 

;Hf' M.yco'u'ycetes.. , /'■ " 

,1. JiaBldiomycetcB;'- ■ 

, , : ■ ( 1 ) ■ Pin:,) t(>l)a.s'iil'i:(>,jny eete3. 

(a) F.iia(?reje, 

(h) Aiiriiaikiriaceie. 

(c),, Tremellacete. ■ 

■ . . ■ (d) Dacryomycetcs, 

(2) Hynieiiomytades. 

(e) Hypoclijiaecjc. 

(b\ Thfcd(‘j)horacoifi. 

. '(t)' 'Clavaneie,''; 

■ t'd)' HydnaeciB. ■■■■ 

(e) Polyporacei'e/ , ■, 

The author differs from Brefeld in keepings (tym among the 

Oymnoascem; from Behm in classing*' H.jyBteiiaem' under HphaniaiHiay 
from Fischer and most of the i\icenfc:vsyvsteinati.sts.in iiicfo^ .Flasmo- 
]mra, etc., under Peronospora; ^and from IScbrbtcr in excluding Alyxomy- 

,,cetes^;ete.j:oii. the 'grounds' already stated:.;:..^v/vy ^ if 


( M vco M YCKi’ES— con i i u ued ) . 

(/) AgaricficeRv. 

(3) Ga.steroniycet>CB. 

(a) Hyirieiiogastroic, 

. . ; _ (5)^ Selerode.rnvi'e;B.. ;. ' ; „ 
'bycwa®.r(:h'w.'!eai,. , 

(4) Nidulanaoca:). 

2. IlmunNKain, ■ ; 

3. IJSTILAGIKE.U, ' i' , 
4..A8COMYGETKS. 

(1) CTynnioaseacejB. 

(a) Saccliaro!tiye(3ties. 

(b) Exoascofi'. 

(c) (tyinnoasceai. 

(2) IV5ris}H>ri{M;c;i‘.. 

(a) Krysiph<ac, 

(b) AH{H3rgillo,'a. 

'(c) .Tiibcrat'ciB.' 

(3) SplKcriacoic. 

(a) Splncriaeic. 

: (b) I'lypaciaaiciB. , 

(c) Xylarica'. 

(d) Hystcriatac. 

(4) i>lscBinycetc'.s.y' . 

(u) \Pcziza.<‘(ao. 

(b) Hel\ai.lla.(u;a,>. y 
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, Tl'ie appendix' ia de. voted, to an interesting account of tti,e' following 
fungi iiiipei;fecti:-.ro)odfi, , Mycoderma eeremsicv, Momlui dcmdida^ ■ M '. ' " 
alMemiSy Bematimn iiiilltdans, Oidmm .^ehmileh 0. qtdnclmmm^^^'O.. 
tmisuram^ llorniodendroii cfciflosporioldes^ Cdudosjyorlim^^ herhmnimj 8cpy 
tosporkimky'^^^^^^^ Stachjhotrysatra^ ^iiiidArtkrohotrysoligosp^^^^ ■■ ■ The 
book, concliules with a liwSt of errata (by tn> ■means coniplete)^ a list, of 
illiivStrations, and a general index. It is printed in .clear Eoman typej 
OB',' good .paper, and'' except for the half-paper cover,', which does, .not .' 
wear well, is, like most German books, well bound. The illustrations 
are especially praiseworthy, not so mncli for iiieelxanical execution, 
wherein some are inferior, as for the care with winch they have been 
selected to illiistrate particular features, and the fact that most of 
them have not been hackneyed by repeated use in other books. The 
illustrations are also numerous enough, by the iiiiiou of many distinct 
figures into one so-called figure, to give a good general iiotioo of the 
whole subject of fungi. 

In several cases there is an omission of important facts which should 
appear ,„,in .a , work of, this- .charatcer,. e, g ., , „ Jensen . hot'^ w.ater treat- :. 
meiit for smut of oats and wheats or Humphrey’s disco very of cilia on 
the swarm spores of Aehlija, Occasionally also there is a slip, e'. f/., 
on page 00 the term attributed to Be Bary with a dif- 

ierent meaning from that given in hisMorx>holGgie, k c.,Be Bary uses 
.itdbr glycogei'i mass,, but, it is here used to designate the', residual' pro- 
toplas,m in free cell ,f{)rmatioii, for which 

pta*in; ’’on pp. 380 and 307 the genus is said to possess 

no teleutospores, but to have awidiosimres which germiiuite with th^ 
formation of a })romy<'cruim and sporidia, all of which might have come 
from a superficial consideration of the arrangement of the spoi’cs or 
from a hasty reading of Winter’s description (Filze 251), but 
whi(ih can sciarcely be admitted if we are to attach any detiaite mean- 
ing to ti>e term tcknfmjwre; on 'p/ASd Gy mnnminis reem is said to be 
the only s[)ecies of the genus, whereas Winter gives 3 and Saccardo 0. 
Such taiuses for com]')1ainfc are, howev^er, comparat^^^^^^^^^ bulk 

of the errors consisting of transpositions, slight oinissions, incorrect 
mind)ering of descriptions (c. //., fig. 71), and wrong cross-references. 
Of the hitter there are at least a hundred, a very <ionsi(lera.ble number 
for a. book of refertmce. Happily, so tar as observed, these mistakes 
do not extend to the index, or the references to literature which are 
quite coifious. This book was evidently first issued as part of a larger 
woi-k of some sort {Sckericlds Emdbuchf) and then repaged for issue in 
the present foim, and the errors are probably attributable to w’"aut of 
care in the revision. 

The treatnnmt of the xv hole subject of conidia and of the special group 
Saeeharomyeetcfi is of particular interest, but to readers already familiar 
witlf 1)0 Bary, the chapters devoted;:fi 0 ::f)hy|iology,:;.:ih 
,dqTibt,E0fs|ii_^ freshen!, , wIule^,,to;^the' 
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classification must prove invaluable and 'alone wortli 'many times tbe 
price of tlie book* 'So- far as known to tlie writer, tliere i>s no otber 
book in any modem language in wbicli the student just, coiTinieiiciiig 
tlie study, of fungi ca'ii fi'od so good a resume of wlmt is absolutely 
essential for, him to know* If lie masters this one book licrwill liave 
laid an excellent ibiiiidation for future studies of si)e(*iaJ, monogrs'ipbs,, 
and of that vaster book never to be included in any monogriii")li; ' ■ 

" '(2)' Br* Kirclmeris book ■ occupies an entirely ditfercmt field from the 
preceding. The plan is also, quite nidike that followed in the liaiid'- 
books of Frank and Sorauer. In fact the book is unique in the litera- 
tiire of plant " diseases. In his pretace the author I'egrets tliat knowl- 
edge of plant diseases and injuries is so little ditfused among practical 
men, the very class who need it, and ascribes this impart to tlie fa^ct 
that their study leads at once into the roost difficult departinents of 
two sciences, botany and ssoology, and requires more tinie and inore 
spctdal knowledge than is at their cominand. 

By keeping constantly in view the needs of farm<3rs and garden ems, 
the author has succeeded in overcoming many of the difflcultiesmnd 
making a very practical, useful book. Theoretical considerations and 
technical expressions are excluded as far as possible, and a commenda- 
ble efibrt has been made to combiiie simplicity with perspicuity and 
accm’£^<^y* a book of this character it is of course impossible to avoid 
errors, and some have crept in, but there are not enough to seriously 
iiyiire its usefuliiess.^^^K^ claim is made to completeness, but never- 
theless a great amount of interevSting and valuable inlbrmatiou has 
been well digested and put together in a very accessible form, and the ^ 
general accuracy of statement is especially commendable. It is a book 
to save the busy inaifs time by answering as quiekly as possible the fol- 
lowing questions: (1) What ails the plant? (2) Howcan thetouiblebe 
reinediedf The autlior has not confined himself to prominent diseiises 
or to those due solely to vegetable parasites, but has imide a pnusto 
worthy eftbrt to ■mention all, and the reader is therefore likely to find, 
a paragraph touching any disease or injury on which, he may wish 
enlightenment, provided, of course, it is one that occurs in middle or 
northern. B,uro,pe.,. . 

The book is. (lividecl into two, parts, the flrst':368 pages being an: 
artificial key to the diseases and injuries of agricultural plants, arranged 
under the following , beads,:. ■€ 14, edible Leguminosa^: 6, grasses,. 

20+, forage plants; :25'+'.) I'O 0 ts ,4,. '.commercial .plants 12,, ' yegetableS' 
and kitchen plants 27, fruit trees 11, berries 0, and the vine 1— total 
126. The diseases attacking these 126 ifiants are classified according 
to gross appearances and according to the parts they attack. For 
example, 17 pages are devoted to the diseases of ViPis innifera^ arranged 
, ,in , .the following way : I.. Diseases; an.d;;:lnjuries of fhC''' leaves; 11. ,:"di,s-, 
eases and iiquries of the';,,budh:pd:';Shpbts;,IIB^ diseas,es:''und.,;iiij,urie^^^^^^^^ 
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and injuries of tke rootvS, ' VI.' diseases and injuries of ' tlie flowers and' 
'flower buds, Vll. diseases aiul injuries of tlie berries. Under eaedi of 
these groups are as ' many ' lettered or minibered divisions and siibdivi- 
' sions as may be necessary to' include all of tlie diseases, one para- 
'graph' being given to each, with a numeral ■cross-reiereiice to Part ii,".' 
where 'a scieutiiie. description of the parasite may be foiineL When ■ 
possible,, classification is carried still farther, 'e, under Tl'I. diseuvses 
and injimes of the berries, the following subdivisions are gi veil: 

A. ■ Rot of the berries. 

Five paragTaplis devoted to as many diseases. 

B. Spots which, hinder development^ and sometimes completely destroy the berry, 
caused by fungi, which also occur on the leaves. 

a“<;.--Seveii paragraphs. 

G. Spots of varied color which do not noticeably affect the growth and ripening of 
the berries. 

u-d, — Four paragraphs, ^ 

D. Injuries by insects. 

a-d.—Four paxagraphs. ■ 

E, . Dwarfing, protrusion of seeds, etc. 

In Part n, under the appropriate classes, groups, orders, and fam- 
ilies, there is a concise description of 1,332 injurious species, 423 of 
which are parasitic plants, mostly fungi, the descriptions of which are 
drawn principally from Saccardo, Winter, and Schroter. These 1,332 
species are numbered serially, corresponding to the croSvS-refereiices in 
Part I. A concise account is also given of the classes, orders, faiiiilies, 
and genera to which these species belong, so that this part of the book 
is really a very serviceable compendium of parasitic plants and animals. 

On the whole, this is the best book extant for the rapid determina- 
tion of unknown plant diseases, and will therefore be of nuicli use to 
students* The book would have had a wider circle of readers and 
have been still more useM^ the author had iucliided shade trees 
and all cultivated plants. Hotes on treatment are given wherever 
anything definite has been ascertained, but this is the weakest part* 
The book is provided with a table of contents, an index to names, and 
a special index to technical terms.— ERwm P. Smith. 

Edst IN WHEAT*— Beport of the proceedings of the, conference, eon- ' 
■ ' vened by invitation uf the Minister for Agriculture (the Hon. Sidney 
Smith), and held in Sydney [Hew South Wales] on June 2, 3, 4, 5, 
and 8, 1891. Sydney, Charles Potter, government printer, 1891. 
Polio, pp. 56, pi. 1. 

The subject of rust iu wheat has of late years excited the liveliest 
interest in the Australian colonies. According to a statement of the 
Minister for AgTiculture, the total loss from the disease amounts to 
about £2,000,000 annually, and naturally a desire is felt to find some 
way of combating it. During the year 1890 many experiments were 
carried on. Details of these are given in the rex>ort of the conference 
convened at Sydney iu June, 1891, at which delegates from the four 
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colonies, Victoria, Soutb A-ustralia, Queenslaml, and New South Wales, 
were present. ■ 

The subject was discussed in all its phases, but it is neither possible 
nor degirahle to enter fully into all the details. In Victoria the efft'cts 
of manuring, spraying, drainage, varietie.s of seed, etc., Avere all tried. 
The results were largely negative, except in one instainie, in Gi[>psla-nd, 
where spraying with a solution of sulphate of iron, 1 ounce to 1 gallon 
of water, seemed to not only prevent but to stop further growth of the 
rust. More experimentsare considered necessary in this direction, how- 
ever, A series of questions was also sent ont to farmers in Victoria 
and the results of the answers may be summarized as follows: (1) 
Bust seldom appears, to an injurious extent, in two successive years; 
(2) it generally appears early in October or November, depending 
upon tiie variety planted; (3) early-sown and early-maturing varieties 
escape the rust best : Australia the rust does not seem to re- 

quire a change of host, but passes its entire existence upon a single 
one; (5) rust seems to prevail usually in seasons of excessive rainfall, 
especially in October and November, appearing when close and muggy 
Aveather sets in ; its spread is most rapid in calm, hot days and dewy, 
foggy nights; Aviudy weather as a rule is unfavorable; (6) tlie kind of 
soil seems to have iio effect on the disease; (7) rust-shriveled wheat 
AA’heii soAvu appears to produce as good a croi) and one as free from rust 
as plump seed; (8) no variety is free from rust iu a bad season, but some 
are more and others are less affected, some few being free from rust for 
several years in succession. 

The following suggestions are made as to the best measures to lessen 
or prevent damage: (1) Maintain a high standard of health; (2) use all 
possible measures unfavorable to and avoid those liivorable to rust ; (3) 
remove exciting causes Avherepossiltle, by buruing stubble, destroying 
Avl5eds, etc.; (4) obtain as far as practicable rust proof varieties; (5) 
spray crop AA'ith some solution at critica'l stage. 

Experiments iu Queemslaud reported ou by Mr. P. McLean wew 
mainly negathm, owing to the e.xceptionally tavorablo year. llust- 
shriveled seed Avheat, however, Avas found by fitty-five out of sixty 
Thrmers to give good results. 

Answers to inquiries made by the Department of Agriculture of New 
South Wales did not differ materially from those already given. At 
the conclusion of the report, however, the Avriter, Ilr. N. A. Oobb, 
referred to investigations he had made on the fungi causing rusts 
(Pu(»wfo r«-M( 70 -«era and P.gfmjHmis), stating that nearly all the dam- 
age was caused by the former. He described the changes these fungi 
undergo in development, and said they are found all the year ou 
either wheat or native grasses. He also called attention to the fact 
that the larvae of a species of insect had been found feeding upon 
the rust spores, and that while in this Avay a certain mimber of spores 
were destroyed they were also widely distributed by adhering to halts 
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coveriiig; tlie bodies of tlie ^insects. ; For preveotioTi of tlierast early .' 
soAving ivas"advocatedj,:aii(l' the belief was expressed that saccliarate of 
'copper Avoii'Id, be iisetril in spraying for the disease. 

Tills paper led to considerable dis<?'ussioi:i.' especially in regar<l to the 
benefits of spraying. The general idea, however, Avas that if practica- 
ble, this' Avorild be the best Avay of combating the dise.ase. " There Avas ' 
also considerable discussion <wer the uiatter.of producing a riist- resist- 
ing' variety of' AAdieat, advo(».a.ted by "Wm..Farrer of I^^’eAv .South 'Wales. 
Other reports w^ere read and' the conference 'iiiially siibmitted.'a loport 
containing nuinerons i*ecomin'endati<.>ns. Among these AA-ere early soav- 
ingj cutting in the dough, state except when to be used tor seed, exper- 
imenting to obtain rust-proof varieties, the establishment of stations 
to distribute sta.ndard and desirable varieties, more extended use of red 
Auarieties in place of the wliite ones, rotation of crops, tliin soAAdng, burn- 
ing of diseased stinw, ex]'>eriments with spraying machines and fungi- 
cides, etc. ♦ ■ 

Incidentally,, the disease known as. take-alF’ Avas, diseiissed, the in- 
vestigation s of a conimi ssi on of South Australia, in 1807 an d 1 868, bein g 
cited to prove tliat it is due to the presence of a niiiuite animalcule 
whicli was called eel of wheat. Tliese animahuihe are 

harbored in a Idack deposit, a “ licdien or moss,’’ found betAveen the roots 
and the first internode of tlie Avheat ]:)lant. Tlie disease works in ])at(*hes, 
radiating In all directions from a center and destroys all cereals or 
nath'^e grasscKS in its course.. 

The conference, as a wliole, may be regarded as a success. Views 
of di verse cliaracter Avere expressed by the delegates, and it is of course 
possible that what would apply in one colony would not in a distant 
one. Sliouid the conference be in stiminental in d attention to 

methods for decreasing the ainonnt of rust, and there is every reason 
for supposing that it will, its meeting will not have been in vaim— 
Joseph .F* : James. A''.' 




ERRATA TO INDEX TO LITERATURE, 


The following' luinihers were purposely omitted from tlie last number of the 
JouimAL: 395, 401, 532, 537, 538, 547, 640, and 65L 
Tlie follo’wirig correct ions and additions should be made in the numbers of the 
Index: 

Ko. 10. Add (see also Ex. Sta. Ree., Yol. ii, April, 1891, pp. 481-482). 

No. 34, Add (see .also Ex. Sta. Rec., Yol. ii, Sept., 1890, p. 49). 

No. 40. Add (see also No. 104, and Ex. Sta. Rec., Yol. ii, Sept., 1890, p. 63). 

Nos. 42, 43. Add (see also Ex. Sta. Rec., Vol. ii, Oct., 1890, p, 134). 

No. 51. Add (see also Ex. Sta. Rec., Yol. iii, Bee., 1891, p. 297). 

No. 69. Ndd (see also Ex. Sta. Rec., Yol. II, Oct., 1890, pp. 104-105). 

No. 73. July 21 s/ioidd July 2. 

No. 105. Add (see also Ex. Sta, Rec., Yol. ii, Aug., 1890, pp. 12-13). 

No. 113. Jdd (see also Ex. Sta, Rec., Yol. ii> Feb., 1891, p. 3 
No. 116. dJd (see also Ex. Sta. Rec., Yol, 11 , 

No. 123. Add (see also Ex. Sta. Rec., Yol. ii, July,* 189 l, i)p. 713-716). 

No. 135. Add (see also Ex. Sta. Rec., Vol. n, Bee., 1890, pp. 241-242), 

No. 140. lV141^j/mt/W k>p. 481. 

No. 150. Add (see also Ex. Sta. Rec., Vol. ii, Bee., 1890, p. 252). 

No. 156. Add (see also Ex. Sta. Rec., Yol. ir, Feb., 1891, pp. 342-343). 

No. 157. Add (see also Ex. Sta. Rec., Vol, ii, Bee., 1890, pp. 220-222), 

No. 179. Add (see also Ex. Sta. Rec., Yol. ii, April, 1891, pp. 508-509). 

No. 192. Add (sec also Ex. Sta. Rec., Yol. li, April, 1891, pp. 504-505). 

No. 197. Add (see also Ex. Sta. Rec., Yol. ii, Marcli, 1891, p. 406), 

No. 199. NdJ (see also Ex. Sta. Rec., Vol. ii, March, 1891, pp. 416-417); 

No. 209, (see also Ex. Sta. Rec., Yol, ir, March, 1891, pp. 421-423). 

No. 215. Add (see also Ex. Sta. Rec., Yol. ii, March, 1891, pp. 408-410). 

No, 238, Add (see also Ex. Sta. Ree., Vol. ii, April, 1891, p. 490). 

No. 241. Add (see also Ex. Sta. Rec., Yol. ir, Jan,, 1891 /pp. 293-294), 

No. 245. Add (see also Ex, Sta. Rec., Yol. ii, June, 1891, pp. 637-638). 

No. 246rD ■„ Add (see also 'Ex. Sta* -.Rec., Yol. m/Aug.. 1891, pp. T-B). 

No.,254.; Add (8ee:also Ex. Sta. Rec., Yol.. ii, Aug., ,1890, ; p. 25). , : . 

' ' 'No, 270. . , Add (see also 'E,x. B.ta. ,Rec.,' Vol. ii, April, 1891/ p. '501).. „ 

'.. -Nos. ,276, to 287, Inclosive. Add (nee also Ex. Sta. Rec,, Yol. IH,, Oct., 1891, pp.' 
,160-16„l)..; 

' No'. 291. ' JJfr(se,e also'Ex. Sta. R'Ce., Yol./ir, Ju,ne,T891, pp. 638-641). 

No. 295. Ahouldread McC[arthy], Gferald], Also pp. 156-158 should be 155-156* 

■/.' No, 340. , Add ..(see also,, Ex. Sta. Rec., 'Yol. li, July, 1891, pp. 711-712)., 

' 'Nos."311. tO' '326, iiiclasive.. Add (see’'.. also .E'X. 'Sta. Rec., 'Yol, i,ii,'Aug.>, 1891, pp.', 

No. 327. Add (see also Ex. Sta. Reo., Yol. ii,‘May, 1891, p. 606). 

Np. 329. This is the same article as No. 176. 

No. 353. Add (see also Ex. Sta. Rec., Yol. ii, July, 1891, pp. 749-750). 

460. Tlie date should be Nov. 7. 

No. 476, P. 524 should be p. 525. 

No. 477. Add (see also Ex. Sta. Rec., Yol. m, Nov., 1891, p. 243). 
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'N'o. 483. AM (see also Ex. Sta. Rec., Y 0 I..HI, Kov.;,' 1801, pp. 225-227). 

No. 484. AM (st-e also'Ex. 8ta. Hec., Vol. in, Dee., 1801, pp. 285-280). • 

No. 485. Add' (see also Ex. m, Ree., l^ol. in, Dec., 1801, p. 287). ' 

No. 486. Aid (see also Ex. Sta. Ree., 'Vol. nr, Dia.*., 1801, ]). 286). 

, No. 487. Add (see also Ex. Sla. Rcc., Vol. in, Dia,*., 1801, p. 286). 

No. 490. Imiead'of [f Mastkks, M. T.] read SMYTino, ). , 

■ No. 509. . AM (seealao Ex. 8ta. Ree., Vol. in, Nov., 1891, p. 217.) 

No.. 514. ,.Oct. 23.^^./)i#M?a3 0et. 31., 

' No. 515., Aid (see A^rie. ^Science, Vol* v, Daa., 1891, pp. 282-283, lor ulistrairfi). 
No. 500. Instead of [? Mastkrs, M. T.] read [WaitivE. .E]. 

No. 609. Add (see also Am. Ganleoiip^*, 5V>1. xn', April, 1892, p. 248, tcol.; P'har. 
Jour., and Trans., 5^ol. Li, London, Jan.. 9, 1892, p. 558; Jour. Boc. Arts., LoiuL, Jan, 
1, 1802). 

No., 619. Fig. i slionld heFig. o. 

Nos. 632, 033» Add (see also Ex. Sta, Rec., Vol. n,i, Nov., 1891,, p, 217). 



INDEX TO LITERATURE. 


In the following iiules; <all articles from foreign sources are indicated l)y tlie iitim- 
bers prefixed being in bold-faced type. All those liaTing numbers with the ordinary 
type relate to American literature. 


A. — WORKS OP A OENERAL NATURE. 


654. [Akon.] Bovine actinomycosis or ‘‘lump jaw.” <Am. Agric., vol. L. New yorh, 

Jan., l«^61j p. 5ib fig. 5. 

Gives Iwiof liistorkal notes on the iHsease and describes its character. Due to a fungus. 
Kates mo(lL‘ or iiUection. treatment etc. tJ.P.J.) 

655. [Anon.] The late E. W, Anderson. c^Ani. ■ Agrie.,, voL' li, New York, Feb., 1892,^ ' 

p. 152, 1 coL, port.' 

Sketch of the life of 1\ W. Anderson, formerly connected with the Dex'artment of Agri- 
culture and later associate editor of the Ameiicaii Afirknlturist. {J. ,E. J.) 

Bizzozero, Caiiuel, GniETXi, PASSERiNijP'mNCHESE E Todaro. ielasiione stil 
concorso al premio Reale per la Horfologia normale e patologiea, per 1 anno, 1888. 
<Atti reale Aocad. Liiieei, Anno 288, sei% 4, vol. A’li, Rome, 7 giiigno 1891, 
pp. 532-"54.5. 

(liveslliseussion of volumes 4-7 of Saccardo's S.vllogeFungornra Onmiunn with regaiMl to its 
claini for the royal prize. Decided to give halfthe prize to Saceardo and the other half to 
G. 15. Grassi, a zoologist. (W. T. S.) 

657. [E'WTOrialI. Eungns-eating. ■ <Natiire,'voi. xlv, London, Nov. '26, 1891, pf).. 
■■■ ■■ 75-76'. 

A notice of M. C. Oooke'.s “British Edible Fiingi,'' giving a stat ement of its general ac*ope. 
Notes tliat 200 species of British fungi are edible aiul about 50 of these are considered as 
(lainties. A pai%agraph i.s cpioted to the effect that lio general rulc.s are to be laid dowui to 
distinguish e<libie from poi.sonoiis 8|mdea. (J.E.J.) 

658. Fairchiid, 1). G. Index to North American mycological literature. <Jonr. of 

Mye.al., vol. V'i, Washington, May 14, 1890, pp. 42“44; Sent. 10, 1890, })p. 80-87*, 

: Jan. 'vb'L Yii,:S'eptv;10, 1891,;; 

.'pp,. 52-63. \ 

A list, l>y authora, of papers relating to myeological literature, with hrkd' notes on con- 
tents, heginniiig with J anuary 1, 1800. ■ Now luorged in the present judex. (J. E. J.) 

659. GaiJ-OWAT, B* T. The work of the United States Uepartmentbf Agriculture, espe- 

cially in its relation to plant diseases' and injmfes to crops through unfawraM© 
weather, conditions. <H.Yi4tbrd Tim©s,XV)nn.,, Jan. 27v 1892. : 

A bstraet of a paper road before the Pomoiogieal Society of Connectieut. giving an outline 
of the work ol“tlm Deportinenk Varkuis diseases discussed and general reference 

'made io''\mhie of iwedidtions of frosts by IVk^ather ■Bureau. , . ■ 

660. Habstei), B. D. Botany at the Washington meethigs. C' Am. Nat., vol. nxy, Phiia., 

Get., 1891, pp. 914-916. 

Mentions the papers, with brief note of contents, read before various societies in Wash-^ 
ington, D. 0., from August 12 to 29. Many of the papers treated of fungi, of disea.ses of 
plants, or of preventives for disease. {J.E'.tjr.) •* 

I » PorPB EB ank M. Micro-organisms in their relations to the higher animals. <Tnins. 
Leicester Lit. and Phil. Soo., neyv aei., vol. ii, Leicester Jan., 1891, pp. 

, Gives brief account of history of micro-organisms. Mentions divisions of fungi as (1) Mold 

fungi; (2) Mycetoza; {3} Ye.ast fungi, and (4) Fission fungi. Gives brief account of each 
class giving DeBary’s classification of imrasific fungi as obligatory pai'asitcs, facultative 
parasites, and obligatory saprophytes. Notes the presence of mold fungi as more common 
in idauts than animals, but mentiojiajn the latterJ^mpn^-a, Laboulhenla, and Saprolegnia. 
Describes effects of bacteria on animal organisms. (J. E. J.) 
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SoEAiJiSR, Paul. , Das phytoimtliologisclieXa^oratonjini zia Paris. <Zeits'cli. filr 
: Ptiaij/AHikTaiildu'/iteii, vol. 1 .J Sti.ittgartj 1891j |h 51. 

IS‘ oi let's tlie establishnieiUi of fi laborattn'y for Hu; siinly of diseosps at Paris by <>td<vr 
of the Minister ot A^rieiilture on Anii;UvSt 24,.P'5S'b‘. ,J*rilIieux is ilirerior, Pelaeroix assist” 
aiit in laboratory' work. Tiie laboratory is at 10 Jino t'ray-Liissats in i'aris. { W. T. S,) 

SitKAUEK, Pa ul. Dor Aiitrag Scliuk-Iupitz ini preuss. Abgeorclnetenliatise betroffeiid 
die Erriditnng einor Versuclisaiistalt fiir PHanzeascliutz. '^Zeitscli, filr i'^ilaiizou- 
kraiiklieiteii, vol. i, Stuttgart, 1801, pp. 51--02. 

Gives sviH^psis of a stenograpliic report of a s]teecli of .Sebalz-Lupitz in the Ih’iissiau 
Cliainber of Deputies, fiivorinii' The establisbinent of a <;entral station for the study of plant 
ciiseasovs. Sorauer opposes this plan, and thinks it better to establish a ninnbi'r of seattered 
independent stations, giving; as reasons that the study can ho best earrii'd out' in the pliU'y 
wliere the disease, oeonrs .‘ind by investigators familiar •wiili local eondiiiuns; that it is dUli” 
cult to obtain iieee.ssary appliances in ease an investigator is sent tVom a eenfral station to 
the center of disease; ‘that it prmnote.s s(;ientitie progress to have invi-stigators free and 
' not under a single bead as at a central station, and that local diseases can )j(’ rei-ogniKt'd and 

stopped iiefore thev attain sntHeient importance to tleniund attention from a central station. 

, ,, (W. T. S.) 

6 6 4 9 W A RD, M A Rs H A,iJ. . Two lecttiies on “Parasitic plants, r ativ© and exotief’ < Q n ar . 
Kec. Eoy, Bot. Soc. Loiidou, vol. it, Loud., April, May, Juu(3, 1891, pp. 
150-353. 

In the secondlectiiTe notes are given on parasitic fungi. One attacking raeiruiiuiii, and 
one tlie lily are especially noted. (cT. F, J.l 

(See also, Nos. 869, 880.) 

B,— DISEASES op. NONPAEASITIO OE UNCERTAIN OEIGIN. , 

665. [Anon.] Cur© for tlio yellows. <Popnlar Gardening, vol. vi, Buffalo, Sept., 1891, 
p. 251., 

Notes di.sciission in regard to disease in amcoling of the Conn. State Board of Agrieiilturd, 
between Hale and iMe’eeh. Former claims pruning and imiriat(vof potuslt can eitrc itj 
Heec,h' claims not, , (I). G. F.) ' ' . . " 

606. 'f A ngn,] Dreading peaok yellows, <* Am.: .Gtirdouiug, vol. X:nx,';Kow'' Yorliy.Eol).,,, 
'1892,1). 128, 'it.vol.'''. A 

from circrilarof liorii<vnltnral conirnkssionersof Yuba Goioity, Cab, ad:v‘i.slngagaiii8t 
irnportation of trees from outside the State. {J. F.tF.) 

667; [Anon.] Mysterious vine disease. <[Euriil Cali lorui tut, vol. x. v, Lob Augelos, Alar,, 
,:.,1892, p. 129,-lcol. ■, 

Refers to work of N. B. Pitjree on the disease, noting the necessity of mflng enttings from 
healthy vines, and froni r(*.gions <uitside locality win, *re the disease exists. (VJ. l'\ J.) (Sisj 
also Cal. .Bkuit Grower, etc., San Francisco, vol*. X, -iSrnr. a, isiri, p. IW.) 

6€§» canon.], [Tako.all,] , <Agrie. Oaz. N. S. 'WalcB, vol. ji, Sydney, Si-pt., 1891, 

. pp. 556-557. ' 

Mentions a di.sease of wheat whieb is often spoken of at farnuMs’ nwilings and in tlie prens, 
A nuinber of spociine, ns were examined, but no conclusion was reaebed, (M. V.j 

669. [Anon.] ■ The, .issue on, peacli yellows. ■ <Pacific Etiral l’re8fc!,.voi. xmi, 8iui Frau- 
, ; oistU'>,';JaB,,16, 1896, p. 52. ■ 

Editorial on the exclusion of eastern-grown peaeli trees ? shows that e-xelnsion <»J’ all I'astern 
trees is ab.solutely neecHsai-y to beep out yellows. Not( s are; given fi’om P.ulbdin NVi. I, of t Im 
Division of Vegetable Pathology, in regard to the conuiiiinieability ol'yellows, (B, T, G.) 

','670. {Anon;'] The peach yellows, ' tiud Gouut-rv' Gent., V(,)"L AJluniv, Kuv. 

,19,''1891,.|)..43B, f.cok '' ' ■ 

Refers to yellows being ti'ansferred from diseased to healthy trees bv pruning ktllie. Dis- 
ease is sometimes mild, frequeutiy virulent. Castvs tuentioiHabvvbefiyit appimiXM 
AVidely separated. Only remedy so bir known is cutting out and burning, (d, F. J .) 

'(BTl. Dodge,. GCM. ,Eoot knot on apple trees. <InBect'LiiVb v.ol. 'H, Wiisliliigtou,, .April,' 
^ .1899, 'P* 315.. 

Alention.s occnuTeime of knots on roots of apple ti^es supposed to have coinc from 11 
May and may not have been caused by a nematode. (J. l\d,) 

672.' '[EDrrDraAL.] 'The peach yeilo'ws. ' '< Rural 'Gal'i.fV)riiian,.Y<>l, x'v,,Lob Airo'eleB,Mar.,' 
1892, p. 142, 1 coL ' ' ■ 

Quotes opinion of Median that yellows is caused hv Agarbiwx* mdlnaL Ar‘>'ucH a<''ainst 
the nieaand states that the. climate of parts of Oalifortiia is certainly i'avorabh'- for tin' 
growUi oJ Aguricusaud fruit-growers slumld bo careful about Urn im'poriatiuu of ircos. 
is,. .J:,) ■■ 
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673. '[Emtorial,] Tlie two puzzles,, ' I*ear blight <€ult. Mid Goinitrj' Gent. ^ ,61st ' 
,' y'eai% Albany, Dec.' 3^ 1891, p.;976, l.coll 

^ Refers to peach ytllows and pear blight and concludes only metliofl of eradication is to 

cut otf and burn diseased parts. Mentions cutting out of diseased wood of pears and ad- 
ranlage resulting Irom better eultivalion of remainder of orciiard iii pi'oduciiig better fruit. 
{j.R.d.) 

4^74*, [GoiyriiE, E. ] ' Eiuige Ursaohen durffcigen Wachstliums der Obstbaiime. ■ <^,Ber. K. 

Lebraiist, flir Obst- uud Weinbau ■ z\i Geiseulieim am Ebeio .'filr d. Etatsjaliiv 
1889-90, WieBbaden, 1891, pp. 38-40, fig. X. 

As a cause of stunted growth of young nursei’y trees gi res tiie differences existiBg be- 
tween stock and scion. Kecominends selection of seed for s tocks from vigorous parents' and 
the rejection of all stunted stocks, A cmunion cause of stunted growth is too deep pianting. 
Such deeply set trees are not only stunted, but were liable to diseases and to attacks of in- 
sects. Mentions that deep-set frees are more likely to have “ Krebs'’ or in ease of stone 
fruits “gninmosis.” Such plants also snti'er bust 'from frost. Even If planted only 5 cm. 
too deeji the tree sutfers. One may suppose the Injurious effects of dce|) ]danting are due to 
the injurious effects of the soil indisture on the bark of the buried portion, or that they are 
due to the hindering of respiration of this portion of the hark, <cinskig stagnation of the sap. 
One thing is certain, the ffow of sap is hmdered through the buried stem and causes the 
production of watersprouts and roots here. Lack of moisture may also be the cause of the 
trouble. (W. T. S.) 

675. ^^Indigator,’’ Bie-back. <^Fla.. Disp., Farmer and Fruit Grower, new ser., 
vol. Ill, Jacksonville, Jan. 29, 1891, p. 85. 

Gives analyses ol soil upon winch die-back of orange does and does not exist, showing 
that soil where it exists has more organic matter and more pliosphoric acid than the one on 
wdiich it is not known. (B. G. F.) 

JbNSSON, Bengt. Om brann^aekar pa vaxtblad* <Bot. fNotiser, Lnncl, 1891, 
pp. 1-16, 49-62, pi. 2. 

Burnt spots on leaves of plants, Avhieb are kept in gi’een or hot houses, have been recorded 
in tlio oldest phytbpathologioal literature. Sevei'al theories have been given to explain their 
origin, and the ’afitlior shows liy experiments that the oldest theory, that the bunit spots 
are caused by the action of the sun's rays through air 4vu bides in the gla.ss, is entirely 
correct. Among the different theorie.s, eimmerated and discussed by the author, the ibi- 
lowing might be mentioned; I)e Candolle (Pliysiologie vegdtale, in, p. 1113) tliougbt that 
the water soften the tissue of the leaves *and then by being heated in the sun prevent 
the evaporation and produce burnt spots. Sorauer (Pihmzenkrankheiten, 2n(led., i, p. 45t!) 
says that when drops of water are left upon leaves of plants in botluiuses witbout draught 
and exposed to the' sun, they cause burnt siiots. Other authors, Keumann f .Adansonia, vol. 
II, 1802) and Frank in x>art (Die Krauldieit, d. Pflaiizeii, 1880, p. 174) believed that the drops 
of water merely by their own heat could produce the burning, but Frank was not un- 
willing to suppose that the drops might also have the same effect as lenses, lloffinann 
(Samenbrucli bei der Weiubeere. Bot. Ztg., 1872, p. 113) Iiad observed that grapes upon 
which drops of water bad been left became burnt, and he thought that the drop.s had really 
acted as lenses, concentrated the sunUght and produced the burning, and this theory has 
also been given by Von Tliiimen (IJcber den Sonnebrand der Jlcbenldiitter, Die Weinlanbe, 
1886, pp. 409-410). The autlior has now examlnod these different theories and he has proved 
that drops, fallon upon leaves, are imable to burn, since they represent but half a lens, 
and they are not able to burn by their own heat, .since tlu.s is far from being strong 
enough to disturb the tissues, l^lio only acceiitable exiilanation if tltat jmor glass with 
air bubbles fwoduees the burning, although he is not quite unwilling to see some cause in 
drops of water which are hanging down from the inside of the ghiss,’ {Theo. Holm.) (See 
. Bot. Oaz., vol. xvn,' Mar. Iti 1892, .pp.-89--Pl,) ■ 

S77* May, Wali'KIL Bie Bohrimcker-Cultoen auf Java imdihre Gefahrdimg darchdie 
Serek-Krajikheit. c^Bot. Zeit, 49 Jalifg. Leipsjig, JaB. 2, 1891; pp. 10-15. 

A fter giving a general account of the soil and climatiiumnditions in »Tava in reference to 
tbeeultureof sugar caiie, the author describes the Sereh-disease. It appeared iutFava iii lSIO- 
1880 but did not canse mneb damage until five years later, ’when it spread rapidly over 
almost the entire island, causing immense lo8.s. Since then the disease baa prevailed to 
' greater or lesser extent every year. . 'Bhe outer'.symptonW' of tlie disease are given tfuis':' Tile", 
stem B rein a in short, the leaves are crowded, many branches and aerial roots arc produced; 
tlie diseased plants do not develop a tall upright stem, but form a small famsliaped tuft of 
leaves. Ill .the W'orst .cases no cane is-.'produced, only, leaves'; .certain tisanes -of. the ' die-'', 
eased ]d aids become reddened, and cuttings taken from siujli plants show an increased 
redness and finally decay. The checked growth of the diseased plants brings abqut a 
diminished sugar content and the sugar pmsent ; is diffi<5ult to secure. As to thecaua© of 
the disease xio generally accepted explanation has been put forth. Keniatodes, bacteria 
and even methods of culture newly introduced have been snxqmsed by different writers to 
be the cause. The lusst means of combating the malady at pre.sent known is to obtain sets 
from Sereli free regions sucli as Borneo. { w . T. S.) 

678. AIcCallan, C, W. [and Howard, L. O.]. The Bermuda peach maggot and orange 
rust <Insect Life; vol. iii; Wasliiugton, Nov^, 1890, pp. 120-121. 

Describes disease of oranges. Trees die from limb to limb in one year. New shoots also 
Me rapidly and in three or four years the tree is entirely dead. This is said to be die-back. 
Disease yields to treatment with carbolic or creosote washes “ju’ovkled the existing cause is 
removed, and this latter is variously ascribed to-over-fertilizntion, deep planting and im- 
perfect drainage.” (J. F. J ,) * 
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679. [Meeii.w, T.] Peacli yellows. <Meeliau’s Monthly, vol. i, Germantown, Pn., 

Oct.l891,,p.55,-|col. 

C(His1(lers dis€nii:s(.Mlue to (J. P.J.) 

080. [Meehan,, T.] Peaeli ■ yellows. <:M<-ieliau’s Monthly, vol. ii, Gotmaiitowii, 
Pa,, Feb. 1892, p. 27, ^ col. 

Ilefei's to fear.^ of siti'oad of pouoh .yellows in California. Considers tiisonso slno to Agarl 
eua meUeiis. “ We would Just as sooii expect to hear of the pcncji yellows in ( ’uHforiua as 
we woiikl to hear of an acre of jiineapxdes being protliicaal iu .Maine.” ( J . h\ .1 .) 

681. K.athat, Emktjich.' TJeber eine merkwiirdige dnrcli deiiBlitsi an ¥itis vmifera lier * 
vorgerafeiie Erscheimnig. <^Derikschr. <i. niatli. iiatiirw. Olasst^ <1. K, Akud. <1, 
Wisseuscli. Bd. LVin, Wien, 1891, pp. 20, pi. i-'ir. 

An interewtiriii' ainlexb.tnstive pa|>er on the roinarkablc elfects produced by liglitniriii; on 
Titis v-kiifera. Tiie anthor discusses the autnmiial coloration of grape foliage, the etdorte 
iioii as a result of inechanical injuries totlic bjaf veins, tin*, pidioles and shoots, _ eoloralion 
due to lightning and various Questions concerning tlie elfccts of lightning on vines grown 
midtT glass. Tlie paper (•.oncliules with the following sutniniiry ; 

(1) According to olKservntioiia hitlicrto made, lightning in graperies, as in liei'ds of slioeib 
does not single out individuals but strikes large inirnbers; 1*2) tin; tpis of shoots strindi, by 
lightning die, while tlie parts lower down survive, at hnist for some tjme_; {'A) tin* assertion 
of Colladoirs, which is donhted by Caspary, tliat the foliage of the vine is reddeuiM! by the 
etfccta of liglitning, is (airreiit in ri{gard to allvine.s wbose foliage shows x‘ed (“oloration in the 
fall ; (4) the latter is |iecnliar to Vifia tsifli'eatnn, i.s furthermore to all puride and cerl iiiii r<;d 
varieties of Vitik' vkii f cm and finally to cinduin, but by no means all puride, variidh'S of 
American vines; (5) vines that redtleVi in the autumn also do se as Ji result of ineedianical 
injuries to the leaf-nerves, petioles, and sterns, (lirdling, bending, and pjirtial sevtvrihg of 
tlie latter, jiroduecs a red dis<a)]oriition of all leaves above the injured parts; (d) th<^ rmldeie 
ing ofvine leaves after receiving niech an ical injuries ia not conditioned by a diminished 
transportation of \vater; (7) vine leaves, that assume a red eiilor as a result of ineclnuilcal 
injuries, transpire iniich less than gi'cen leave.s; (S) thiMwl eoloratiiin of viiie leaves cairsod 
by lightning, reseinhles in every re-spect that occniTing as the roaiilt of mecbiuiical injuries; 
(§} the chauge in color is ouly an indirect result of lightning caused b.y t lie hittiu' Killing the 
tissue found on the outside of the (oimbinm in the. middle piece.s of nn*m<*rous Muc<n*ssib* in- 
teniodes, wliieli corresponds to a repe;ited girdling; (10) the camhium of i!u^ shoots alfccted 
by lightning contiimes to live and proibices, in ah outward dir<‘ction, a callus within the 
deadened tissues, surrounded tyith cork, while in an inner direction it proiluces a ring of 
wood, wliiclii.s separated from the older wmod by a thm brcuvnhiycr; (11) according to the 
observations of many, the berrie.s struck by lightning dry up completely. (B. T. U.) 

■m2.' Sahut, P’i^Lix. les veg^taux consider^s oomme des tkemometres enrogistreurs. 

<^Aiui. Soc. aPborti et dliist, iiat. tie rHdnralt, 2 s#. tome xxin, Montpellier, 

,:;\ Mfiy,'J;une, 18111,^ 

Piaciisses tl ay ethad. adVcohl oir introduced plants from observations made in southern 
Prance during a period of more than thirty years. The <amclusions arc as f(dluw.s ; (1) All 
other eonditioiis being the .same, individnals whose wood is well ripened will resist cohl more 
than those w hose wood is not well ripened. Ind ividuals of sonio tend(‘r species w ill be utfected 
more or le.s8 by the suine degree of <!old aecor<l lug a.s they are iii u more or h^ss a(•ti^'e .stale of 

* vegetation. (2) (Jiveii a specitie fall of teinimratnre, plant.s. for the most imrt at lca.s(, will 

be miich m<p‘e serioirsly atikded if the air he moist than if it be dry. (.'{) With cQua! timi- 
peratures/olhcr conditions r<*maining the same, the etfect.s of eohl will he morc< dcHlrnctivc 
if the trees and plants be violently slniken by the wind at the time of a great fall of tesm-' 
perature. Plants wlu<'h will resist 12'3 in still air may freeze at 8“ In windy weather. (4) 
The eticcts f»f a given lowering of tem|>erature will 91 tie.stiaietivc'. in proportion to t hej»<*r» 
sistenco of the cold. (5) Tlicvrnsi.stanco tHMsdd of a W’ooily idant increases in proportion to 
its arhoresc'cncci, (0) -Iji like conditifuis, aim), a sickly phint. will he more scamltive i(M>ol(l 
than a lumlt liy one, tjhlorolic vines, for iustanee, are much more sulfieid; to cold thJUi luadthy 
ones pla<*ed side by side, (7) Oh.servations mu.st not he eon fun.Hl t o a Hruglt^ Ind i vi<l nab I m d i 'f 
i'enmt individnals of every species the resistance to cold varies appniciably. '.rhe author 
believes it is posaiblttby an intelligent sedtadaon carried on ftn* a nunilHuMd^geiieral ions to 
creat(^ in many species of plant.s races. les.s' tender 'than those we are ..fumilar with. , ( K, .R.H.) 

683. Smith, Eravtn F. '^ 'The: peach xosette.'-' <Jonr, MycoL.AvoL, v.r, 

'A|>nl'3(j, 1891, pp, 143-148,' j)]. viu-xni. , h- ■ ' 

Be.scribes a disease shnilar in its appearance and etreets to peach yellows, mentioning 
points of resemblanee and differonce. Occurs in (leorgia and Kansas. ‘.Hoes not <nmsitier it 
due to gttad« of insetdis, as h stipposed. Tlie disease is coutaghms, and atrcclod 

trees should be dug out ainl buimed, (J. F. 4.) 

684f. Smith, Erwin P, : “Wliat. to, do for peach- yellows,' ■ ',<JoRr, MycoL-, vol. -'vr, 'Wasli-' 
A iiigton,\M'arA 1890,,,p^^^^^ ■ "' w,,:'; 

Mentions experiment inadlo wdth lertilizerH, which do not wairrant recoimneinliiig aiiy 
special treatment. Only plan suggested is to dig out and burn affected trooa. (J. F. J'd 

685. “Violet.^'’ The violet ■■.disease.,,: - ■<;A'm'.'.-Pl.ori,st,,,.voI., vi, Cliicaga'-aiid ■H. Y,, -Polh'" 
18, '1892, p. 59(),l,,:,col.,:6g.l. ., ''"y, „, 

Gives experience in raising violets and says, “keoi.» the cold water off your violet foliage 
aiidyouwilllmvenodisea.se.” (J.F.tTit ' 
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'686® ' VocHTiNGj Heemaxk.' Uber die Abbaagigkeit des taubblattes von, seiner Assimik- ' ' 
■ ' tions-Thatigkeit ■ <Bot. Zeit., 49 Jalu-g., Leipzig, 'Feb. 20. 189„1, pp. '113“125r 
; Feb.27, 129-143, pi. i; -(III.) ■■■ ' 

ExperinieBted wi til pwfZica, Solanum tuheromim, Tropmdum lohhui-nmn^ DoH- 

ekoi^peymum haUcambum, jiud an ornamental cucurbit. In all cases a part of the stem was 
placed in a spai'e containing air free from COj and exposed as msual to the sim. In every 
f ast3 old leaves already tbrnied when introduced into COi-free air turned yellow, and in many 
cases fell ofl*. The young leaves formed in COs-free air .showed abuornial slmpe, size, and 
color, but differed front etiolated leaves. Such leaves did not recover when the plant was 
placed ill normal atmosphere again. Shows plainly that leaves are d(*jteiulent on their own 
iLsslrnilation for growth beyond a certain stage of develoi>inent, aiui also that they innst 
assimilate to support themselves when fully grown. {W. T. S.) 

687. Wads WOKTH, C. D. Is the violet disease a myth? <;Amer. Florist, vol. vii, 

- Cliicago and N. Y., Dee. 31, 1891, p. 443, ^ col. 

Gives experience with violets and believes .the so-called disease is due entirely to wrong 
treatment, or some parasite, insect, or something of that nature attacking the plants.’'* 
(LF.L) 

688. Wadswopth, C. 1). The violet disease, <Am. FlrSdst, vol. Vii, Ciiicago and 

N. Y., Feb. 25, 1892, p. 624, i col. 

States failure to grow violets and conclude.s it to he due to the soil used. (J. F. J.) 

(See also Nos. 739, 752, 758, 759, 766, 774, 775, 777, and 781.) 

0,-— DISEASES DUE TO FUNG-IpBACTERIAj AND MYX'OMYGETBSA 

I.—RELAITONS OF HOST AND PARASITE. 

680* ArcanGELIj O'. Sopra i tuhercoli radicale delle leguminose. <;^Atti reale Accad. 
Lin-eei Anno 288, ser. 4, vol. vii, Eome, Mar. 15, 1891, pp. 223-227. 

Review of recent work on root tubercles of Leguminosm. Says Woroniii did not dis- 
cover bacteria in the tubercles, but instead Oasparriiii, wlio published in 1851 in Atti {icatl. 
8c. d. Napoli, t. VI, as was reecntly noted by Pirotta. (W. T. S.) 

6f>0« Darmst^edter, Ludwig. Bex Schutz der Manzen und TMer© durch Wachs© iiRd 
Fette. <Prometlieus, Jalir. ii., vol. xxxvi, Berlin, 1891, pp. 572-574, 

Looks upon wax forming file bloom in many plants and a thick coating in some, as a pro- 
tection against parasites. The wax is not glycerine-ether but comliiuations of fatty acids 
with higher fatty alcohols. (W. T. S.) 

60 1 * Kionka, H. Die Wurzollmollclien der Leguminosen zusammenfasseiider Bericlit fiber 
die Cresammte diesbeziigliche Litteratur mit besondererBeriioksiclitigmigder neueren. 
<Biol. CeiitraM. Bd. xi, Leipzig, June 1891, pp. 282-291. 

A good resumd of recent work on the subject of root tubercles of Leguniinosm. 

€02* Magnin, Akt. Sur ^uelques effects du parasitism© chez les vegetaux. <;Comp. 
rend. Acad, (L Soi,, vol, cxiir, Paris, Nov. 36, 1891, pp, 784-786. 

In reply to criticisnis Af. Ywillemiri, M, Magnin explains that in speaking of the 
smutted ilowera iff used the term henna)>brodite in a morphological 

rather than pbyslological sense. The anthers are not filled with pollen grains but always 
with S|K>nfS iff Some additional facts confirm M. Vuillemin's oiiservations: (3) 

TlmposHibiliiy of local Infection, suspected by At. Rose and v<*rified by M. Vuillcmin, mmst 
also be adinitted fmv i/Kpimrbk ikm'ucosa, emasculated by VromjfiU's pui 

and fk A. dfotm, the parasite wlntih. causes sfiimens to ap]>ear 

in the neuter flowers in Mmmri cotnosim only increases the size, of <n*gnns which exist 
% already iu a more or less atrophied form in the netitral flowers of licalfliy ]»liuits *, (Z) ovaries 

have ik'ver been observed in tlie smutted staminate flowers of Li/dm itt n Htjertina or- Muscuti 
eo7mstm, and this is anotber proof that whenever such changes take place* tbe rmlinienls 
of the organa must have Been preaeut. The smut exerts a remarkable indirect effect on the 
peduncles of til© stainmate ffo'vvers in Ayc/iwis, In th© healthy staminate plant the flower 
falk early and the peduncle quickly dries. f)u the contrary in the pistillate plant the 
peduncle persists until after the dissemination of the seeds. Kow', in parasitized staminate 
flowers the ]>cduiu‘le also persists quite along time after anthesls, simulating the, pistillate 
flowers. (E. F. S.) 

693. [Mkschan.T.] Bacteria and plant diseases, <Meeliaii'8 Monthly, voL ii, German- 
town, Pa., Jan., 1892, i>. 8, 4 col. 

Notes general belief that bacteria are sole cause of disease. This has not been demon- 
strated. Believes they may hasten disease in plants while not causing it. (J. F. J.) 

604* Taylor, John. Grxafting reputed blight-proof apples oa bligbty stocks, <Agric. 
Gaz, N. S. Wales, vol. ir, April, 1S91, p. 224, 

' ' 'i d Mentions sa«#sfttt expedmont made in gmtlitig reputed blight-proof applW on “ Blighty ’* 
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II.— BISEASKvS OF FIELB AND. GARDEN CROPS. 


695. [Anon.] ' Botany. c^Univer. Rec.j'Uiiiv. of Michigaiij vol. Ann Arbor, April? 

■ 1891", pp. 16-17. 

■Noti<’es ory stiidirs of A. C. Eyclesliyincr, iipori (liil rooiiPlamwdiophwa hrasskAe) 

of onujil'erouH |»lanf.S!, and of W. H. Kush’ on ganffllformiu. (Seo Nos. 885f 

and 377.)' (B.G.F.) ' ; 

[ Ano.n.] Peroiiospora liyoscyami, < Wiener illnst. Gart.-Zeiti.? , 16 Jali.rg. , Wien? 

, Miirz, 1891, p. 160. 

.Short notice statinir that is foiind in Eiux'tpe alniost exclnsively on 

.II'i]oseymnnB,hut news is received from Australia that it is doin^- cjreat damage to tobacco. 
Bordeaux mixture is recomuieiKled as a prevcntiTe measure. (W. T. !3.) 

€9*y« [Anon.] Rust in wheat conference. <]Agr}c. Gaz. N. S. Wiiles, toI. ii, Syciney? 

. Jnly, 1891, pp. 403-406. ■ ' . ' ' ' 

Gives nnany recoimsm^idathtns for the inunediate altcntion of the farmer, s for example, 
general expefienee shows tltafc early sown wheat frequently escapes nnst wlien late* doc, s not^. 
(M. T.) (See also Affric. Jour. Capo Oolonv, vol. v, Jiuie 2, 1892, pp, 44-45: this Joitknal. - 
pp. 2S7-289.) ' ‘ . 

698. [Anon.] Smut in wheat., Ro. 32? Dept, xigiic. tfc Iiumigratioiij Wiii,iiD, 

peg, Feh. 25, 1892? pp. 8. 

Notes two kinds of smut in w heat, loo.se or black smut and bunt or stinking smut, Do- 
stpibes the tw’o disease.s and their re]>roduction. PiKler h.ead of ‘‘treatment” siiggests use 
of sulpli.'ite of copper (1 pound to 8 quarts of water for 8 biusbels of seed) : sTnead on floor 
and s]trinkle with solution and then sift on dry lime to hasten drying. Seed niay also be 
treated in a vat. (J. F. J.) ‘ ' 

699. Atkinson? G. F. Anew root-rot disease of cotton, sCIusect Life, vol, iii, Wash* 

ingtoii? Mar.? 1891? pp. 262-264. 

Describes a disease due to a specie.s of Nematode worm, Jleterodcra ratUeieola. The exter- 
nal characters are .similar to those caused by the fungus Ozoniuni. (J. F. ,1.) 

700. Atkinson, Geo. F. Anthracnose of cotton, c^Joiir. AlycoL, vol. vi. Wasiiington, 

. . 

Gi ves detailed descrip tion of fungus causing the disease iCoUctQtrMwm ffoSsypU South w.) . 
■,'(See'No.T32)', "'.(J.F. J.b ■ ' ' 

'S'#!. Barclay, A. Bust and mildew in India. ^Jour. Bot., voL xxx, London, Jan. 
1892, pp. 1-8? pi. 1? 2 diagrams. 

Refers to extent of injury from rusts, etc,, in all parts of the w^orld. Quotes from Bolley 
as topccurrence^iu the ihuted States, and notes its being found in India. Australia, Japan, 
etc. Estimates los.s to wdieat growers in India at nearly 3,000,000 rMpe6.s annually. (J . ll J.) 

702. Bolley? H. L. Botato scab, a haoterial disease. <Proc. Am. Asso. Adv. Sci.? vol. 

XXXIX? Salem? Mass.? July? 1891? pp. 334-335, 

Abstract giving a statement of contents of paper. Concludes the baetcrial tnlgin of disease 
to be proved by tinding (1) a specific bacterium in the true sciiii; (2) raising diseased tubers 
from diseased seed and tubers free from tlisea.se from treated seed ; (3) raising hcaltlty tubers 
by isolation in same hill where all othe.r.s became diseased; and (4) producing diseaNe in 
Imalthy tubers by artiliciai infe^^^ (See also, Nos. 119, 1-0,121.) (4.14 4.) 

703. C[JiUECHnx, 0. W.]. Anthracnose of the hean. <Cnlt. and Connt. Gent., vol. 

Lvn, Alhany, N. Y., Peh. 4, 1892, p. 88, i ooL ■' 

tefersift appearance of beans afieeted hy the lUficaso, and recommraiils that they he soaked 

belure planting m solution of 3 os. carbonato of cop]>or dissolved in onoonart of anmioiiia 

' iind diluted wit. ]:i 4|', gallons of .water. ■ The ' bean.$ should be 'soaked in tlusi .solution for one 
. hour. (J.T. J.) , 


■'•yMt Cobb?' K. A. Notes, on diseases of plants.' <Agric, Gaz.' N.. S';' Wales* vol. ii, 
'' Sydney?' Afay? 1891? pp. 285-287.' ' . . ^ 


plants, and rotation ot crops for diseae'e.s: of 'maize' caused by JTtitilago maydis and Fuedrda 
^ under head of diseased ■lucerne? cauB'ed by S^/io^TlJarifeatructMm.'referS' to remedies 

" .previously giveri, (8ee No. ''705'.) Says .in-regard'to “'watercore” 'ofapplethatit' is not a 
fungus disease^ but la due to lack of air and too much water, (il. V.) 

^Feb' ^891* ^4 ’ Byclney, 

Disease of Lucerne” (BphmrdUdestnictiva B. and B.), speaks of part of 
host attacked, the appearance and aBaounfcof the disease. Describes briefly mi<TOHc,opical 
gcrmmation ol spores. Recommends good surface draimigc ftnd a rapid suo- 
is also maile to sphmriaccou.s fungi and wheat rust 
scattered by ourrimts of air and are found on red Incftwtod fonoi 
raila? together with a speeies of lichen? which is the l^e cause of the red 001^)?* (M» T») 



. 299 


Cobb, K. A. 'PatMogical notes. ' ^Agric. Oaz.' N. Sv Wales, vol.' ii, Svdiiey,, '■ 

■ Ainil, 1891, p. 215. ' V' ■ ■ " ' '■ ' 

Crives a popular clesoription of maize affected with rust, the probable cause lieing Fucrinia 
maydis. States also tl» at apple scab maybe almost entirely prevented by spraying*: trees 
o^e every two or three weeks in spring and smnrner with inbdilied can celeste. (M. V.) 

[Editorial.] The potato disease. C'Mediterraiiean Nat., vol, i. M'alta:, Seiit., 
1891, p. 54, ' col. ’ ' ■ 

Kotes two diseases affecting potatoes, one caiused by P/?ytop/?£?/,or« fn/csta ws, the other by 
a bacterium, iUo^tridium hutyrieum: The last disease may l>e arrested by placing the po- 
tatoes, after they are dug. in “a light, dry, airy jdace.’’ (J. h\J.) 

708. BWhCONBR, William. Some notes on the celery crop. <[Cb3lt. aiidCbiuntr^^Cleiit., 
voL L VII, Albany, Jan. 14, 1892, pp. 28-29, I col. 

Is otes rusting of celery on Long Island; this i>reTeiits early blanching. (J. F, J.) 

[ ?Fawcett, W.] Coffee-leaf disease. <Bti 11. Bot. Dept. Jamaica, Ko.22, liiug- 
ston, July, 1891, p. 3, i- p. ^ 

Kotes the danger of introduction of JTeriiiZeia into Jamaica, and gives proclama- 

tion relative to destruction of coverings of tea chests to prevent iutroductioh of the fungus 
spores from Java or Ceylon. (J.F. J.) ■*> 

7 10« [ ?Fawcett, W.] Dr. Burch’s method of treatment of the coffee-leaf disease in lava, 
[with notes], <Bull. Bot. Dept. Jamaica, No. 22, Kingston, July, 1891, pp. 
3-10. ' . , 

xVn abstract, with notes, from a paper by Burck published in tlie “ tTaTaaaclie Coiirant.” 
States the disease is due to a fwngus, ITerdilda vafitatrix, which attacks the lower snrfacewS 
of the leaves and gains entrance to the interior through the stomata. The spores develop 
only in water and in darkness, light and moisture together being destructive to them. The 
infection of the leaves is describ€?d and suggestions are made for cure or prevention. The 
third pair of leaves on each hraneh, is thebiie first attacked. If taken in time and the dis- 
eased si)i>t punctured with a needle having on its tip a small amount of .sulphuric acid, or if 
it be cut out with a pair of scissors made especially for the purpose, the disease can be 
checked. It can also be prevented by spraying with copper sulphate, stilx>hate of quinine 
and tob.'icco water. The exi>en.se of treating plants is very slight, not exceeding 11 guilder 
cents each from the time of souring until coming into bearing. Planting hedges so as to inter- 
cept the wind is also roco»nmended. (J. F.J.) ■ * 

VI 1» [ ?Fischeh, a.] Agricultural prospects generally, <Agric. Jourii. Dept, of Agric7 
of Cape Colony, vol. iv, Cape Town, Jan. 14, 1892, ppi. 156-157. \ 

'.Report from GraaffEeinet states that rust is injuring wdieat, somefarmers reporting one- 
third of a crop lost. At HuinaTusdorf nearly all .soft wheat perished with rust, but hard 
wheat, .such as Bln, auw-Horii withstood the rust. Oat hay was injured by rust. At Peddio 
rust i.s reported bad on hard wheat; beams “rusted” in .some parts of'the diatrict. The 
earlier varietie.H of grapes “are affected with rust.” At Steynsburg and Bniondale rmst is 
reported on wriieat to some extent. (\y.T.S.) 

V 12- [fFiscHER, A.] The wheat crop. <AgTic. Jonrn, Dept, of Agrie. of GapeColoxn', 
;V. wol.xv,Dapo' Town, Jan.l4, 1892 , pp. 155 - 156 . ■■ 

Additional reports from seed inspectors are given. Rust is rex>orted as deatruetive at 
. .Dooren Kloof , and Tarkastad- in the. eastern di-striets.;. ■ At. , Booren Kloof rust .was ' 
worse this, year tijan it been for years; -several people just burnt off their wheatto clean, 
thcvlands ; others cut it off for bedding for their horses. Even the best wheat reaped was 
: ',ru8ty.”'.''(.W‘.T.S.)', 

713. Galloway, B. T., and Southworth, E. A. Preliminary notes on a new and destruc- 

- ' tiye oat disease, ,<Joiir. 'Mycol,, vol. vi, Washingtoii,„:,Sep,t.,10,, 1890, pp.. 72-73. 

'Give, notes -onAt disease of oats. cause-d 'by bacteria. '''■Inoenint'ions with the bacteria pro-'- 
■diiced characteristic features of 'the di.sease -in five days. Culture.s yielded the- typical o,r- 

f anism in, a nearly pure.condjdon..-:(See abstract in' Pro-c.' Am. Asso. Adv. Sci.,,yoL '39,:'' 
uly, 1891, Salem, , 'Mass., p, 333, six lines.) (d.F.d.) , 

7i4, '.Halsteb, B. D. ,- Black rust: 'Of: cotton.' ■; .'<['Am,. x^grie., vol. L,,K-ew YorK, Oct,,. 1891, 

' p.',539,'|'ToL 

A notice of varioua diseases towdiich cotton is siibject and a special reference to a new- 
disease produced by Macrogpomm rugricanUum Atkimon. Advocates keeping plants in 
good condition so as to ward off attacks of disease. (J. F. J.) (See Ko. 246a.) 

715. Dalsted, B. D. Experiments with sweet potatees, .^ and Country Gent., 
vol. lATi, Albany, Jan. 14, 1892, p. 28, 1^ col., 1 diagram. 

Give.s re.sults of exx>eriraents with various manures and fertilizers on black rot and soil 

„diseases' of '"'vaxious -crops, '';<JEle'yeBt1i;:';An:n. 

Agric.' Ex. Sta. , N ew Brunsw ick, 1891, pp. 345-366, tig. 3. , 

Gives notes upon various diseases of garden and oniamental crops. Notes presence of 
Fhytophthora infestans as destructive in various parts of the State; also p^vsence of the 
parasite in potatoes sent from Ireland. Ulites. occurrence of the bacterial blight of Burrill 
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and refe to: tiie schI) tiescribed by ThaKter and Bolley. Keeoixk IHiunmUophom hrah'.sure 
Wot.. HpoTi cabbage ami radisti, ami for the tirst time in AmenLVA Peron(>.wnrapftrmltiTa 
DBVm on leaves of cabbage and Beuperia matronalu. iSb:)tes n\m Macrti.s^pfin’i/ai hra.<^\siof(’ 
Beriv., on cabbage. Cntitopm candidm (Pers.) Lev., is recorded as do:ing damage cm radish, 
* and a wd'rojfmrdisease of turnifjs and carrot.s is noticed. A bacterial disease of salHiry l.s 
Rpoben of as (juite widespread in the State and likely to prove very oontagi<ms. Bnt.riilk 
parmitira and Ft'oeihsUs cepulw are rejjorled as doing damage to onioms ant onion acls. 
■]Sb'»tes presence of (Jenmjmra {lafullcfornm K. A. Hals., ii.sp.oii spinach, and reviews work 
done in Bull. 70 of d. Ex. Sti, (See No. 135). Given ligiires of FfriiUmticta hovtioinn Speg., 
on the oggpiaTit. where it causes serious lasses, 'tbg>‘dlier with itu'luniji'ntv E. 

&. E. Figures, with description and nhinun 

E. & Hal.?., and notes a species of PkiflloatieU, all three on the foliage uf the pej^per. Notes 
tu’cseiicc at FUeataway of armoracim and l^amitlaria annoraeitv F]., on 

lea ves of horse radish Discusses diseases of the cultivated hollyhock, iho-cn/m in<dva- 
'ecarnm Mont., f'crco.stpom althmna Sacc., and Colletotvichum mdlimnan (B. ,1 Fasp.,) South- 
worth. The violet { V. odovafa) disease.s are. reviewed Shortly and mention made, of (.Voaau*- 
paro violtv Sacc., l^hifUoMdcta violm DBy., ijlmosporium inolm B. & Br., and Zygodesmixs albd 
‘dm Ell. &. Hals, The fungi e.specially tvoiibie.some to carnations mentioned are Baptona 
dianthi Tfemi., and Yerrfiimlaria mhcjHpurata Schw'. Germspora rcisedm FckL, on culti- 
vated mignonette is mentioned as controlled by Bordeaux mixture. The Idack knot of 
jdum and cherry treesgia treated of and reference made to Bull. Ho. 78 H. d. A grie. Ex. Sta. 
Quotes report of J, M. White who wms successful in the treatment of his Olairgea-u and 
Dcil T»ears for lea f-blight and cracking by use of arainoniacal solution, 6 oz. copper carlamate 
in 100 gallons of naiter, Mr. White estimates the cost of treating an ore.hard of 100 a|>ple 
trees thirt v to fortv vears old bve times with carbonate of copper at about $20. (See Exper. 
Sta. IbHc, \dd. Ill, Doc., ISDl, pp. 3 ( 10 - 308 .) ( 

717. Halsteb, B. D. Soii-rot of the sweet potato. and Country Gciit.j vol. LVi, 

Y., Mar. 5, 1891, p. 148, 1 co^ 

Oives popular description of disease wdth possible, remedies. (See Ho. 53.) (1), G.F.) 

718. Halsted, B. B. The Mack-rot of the sweet potato. <Ciilt. and Gouiiti'y Gent., 

. yo1.;uY., Albany, H.y,, Feb. 5, 1891, p. 104, 2 cols., fig. 1. *' ", 

(Tives popular description of disease of sweet potato caused by //i/du'iu/'ft Eli. 

A Hals. (See Ho. 53.) Beviewed in Popular Gardening, Buffalo, H. Y., vol. vi. Apr,, IHIB, ij, 
128. (See Xu. 204.) ,(D. G. F.), 

710. Halsted, B. B. The scab of potatoes, <Am. Agric., yoI, li, New York, Afar., 

(rives a list of variouvS theorie,s advanced to account for scab, Ooncludos that real < auRo 
is a- fungms. Give.s outline of work of Bolley, Thax ter, Humphrey, ami others, and mentions 
means advocated for its prevention . ( J. F. J.) 

720, Ha.lsted,, B. .D. The soathem tomato Might ■' <Ali8wS,' Agrit?. and Aleclianioal GoL 

Exper. Sta., Bnll. No. 19, Jan., 1892, Agric. Col., ppdl^^^ 

De.scrihes disease and give.s experiihenta in inoculation of tomatoes tVom diseased point oes, 
and n’e ’remit. Seedlings also experimented with, with rather TnKsalisract(>ry resiilts. I’he 
coBdiusions are. I hat tfie blight is <lne. to a bacterium, prohaldy the sanut as f ha f causing tiio 
potaro d i.sease ; that it is also the same as the bl ight of eucurbi Is, and can be t rauHl'err<‘d from 
one to ihe other, and thutspraving with Bordeaux mixture will prohaldy prove, a laumafv or 
preventive, (See Gard and Forest, vol. v., Mnr. 2, :IS02^ p. bl8; Exper. Sta. Bee., vol, ‘ nu 
MayMS92,p.702.) (J.F,.I.) 

721. .'RALSTEib B. B.,, and FAtKCirnJb'B. G.- Sweot potato Mack-rot •^vd'otir. Alytud., 

■ ' ; ;V(>L \’:n2 AY^khingtop, 8ept. 10, 1891, pp. l-ll, pb i“irL 

Describe the external appearance, characteri.sti<‘.s, eidturi's, inoculations, probabh' lifb 
history, and preventive measures. The latter are Helecthuis of hoaltliy seed pota<o<<B, 
Imalth’y sprout.s for transplanting from hot bed, rotatiem of crops, burning of refusi', spai'ing 
UvSfs of 'barnyard manure, and dipping roots in aramoaincal Holulion of co(d'>er earbouaie bm 
fore storing in bills for winter. (J. F.J.) 

■723. ' Harvey, .F. Ij. Causes of potatp Bcab. ;.<7Aniv.''Bep^^’ '^'^d'ii:i6 Agric. Kx. Sta., part 
IV, Oroiio, Dee. 31, 1890 (1891), 

Keviov's work of Tliaxter .and Bolley oh .subject.' '(SecNo.IHl. . 'Also Exper. 8ta. Pe<‘ord 
vol. m, Jam, 1892, pp. 395-396.) 

:T23. JIifiLiAMmAN,,W.;'A.: /■BtistsV'and ■ smuts of wheat,'.. '^.Farm,. "Field twid Htotjkmati. 
voT. XV, Cliicago,Feb. 13,1892,p.l51, li col. 

Gives brief outline of life history of rust ami «nmt, aaid recommends immersion of seeds in 
w.ater heated to from 132° to 135° for proveiition of smut. (B. T. G.) 

34',. ;','Bage'.R'H:eiai,,; G', m. ■ ■ ' Xa' ' ©iif©rme,dat -.de ■ los ' pepiuosA, • <'Eevi.sta Ecqt,u.itofi{M)a., 

tom. II, Quito, Dec., 1890, pp, 1-6, 

_ Kclates to a disease of Bepinos mumahmd'm Ecuador caimcd by Vhytnphilwra 

mMtam, A general account of the fungus is given, together with ludes bn distril>uti(m, 
hosts, remedies, etc The author adopt© Mill© LiborFs name, PhntophUwra deemtatyu, on 
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'■, '725. LaGERHeim, (j. be. Eemark's on tlie fangus of a' potato scab. ' <^Joer. Mycol.j, vol. 
vii, No. 2j Wasliiiigton, Mar. 10, 1S92, px^i; 103-104. 

The dkease is caused- hy Spowfospom solani Biauich/, and was noticed hr potatoes pur- 
chased in Quito, Ecuador. Describes inimite character.s of the fungus and gives a short 
synonymy of tiie .species, concluding it should be known as Spongosjjommihiermnea (wallr.). 

- - 

726: ' [Mef.han, T.]- Tbe potato disease. C^Meeliaa^s Montlily’, vol. ii, Germa'iitovn', 
Pa., Jan., 1892_, p. 13, ^ col. 

Kotes that spores of fungtis do not penetrate the plant, but, falling to the ground, are 
carrhid to tubers by the rain and cause rot. Spores seldom penetrate the ground more than 
4 inches, and hilling up the vines as early as possible in the season is recommended as a pre- 
ventive of rot. (J'.P. J.) 

727. Pammel, L. H. New fungous diseases of Iowa. -CJoiir. MycoL, vol. vii, No. 2, 

Washmgton, Mar. 10, 1892, pp. 95-103. 

Discusses fungi affecting cereals, frnits, and forest trees. Under the first are considered 
diseases of wheat, barley, timothy, hrome grass. Panicum, and clover. Under fruit diseases 
are, considered plum scab or black spot, an thraciiose of currants, clnstercup of gooseberries, 
black knot of plums, and white rust of beets. Under forest trees are discussed bliglitof 
cedar ai.)ple fungus, and walnut-tree diseases. (J. E. J.) 

728. Pammel, L. H. Potato scab. <Oran£>e Judd Farmer, vol, xi, Chicago, Jan. 9, 

1892, p. 19, 2 col., fig. 1. 

Gives popular resume of recent investigations of Bolley and Thaxter upon the disease. 
(See Xos. 311, 120, and 121.) (D.G.F.) 

729. Peck, C. H. The potato rot fungus. <Cult. and Count. Gent,, vol. luii, Albany, 

, N. Y.,'Feb. 4, 1892, p. 85, icol,. . , ; " 

Refers to losses caused by potato rot and to the Value of Bordeaux mixture as a preven- 
tive. Gives formula. {J.F.J.) 

'S'SO* Prillieux & Di-’.lackoix. LanuBo, maladie des melons, produit© par le Seole- 
cotrichum melopbtorum, nov. sp. <Bull. Soc. Mycol. France, vol. vii, Paris, 
Dec. 31, fasc. 4, 1891, pp. 218-220, %. 1. 

Gives description of external .appearance of the diseased triiit and technical description 
of the fungus. Notes its succesisful cultivation in artificial media. (E. A. S.) 

7Zt. S— ' Bie Kartoffelkrankheit in Irland. <;Naturwissenscb. Wocbensclir,, vol. 
VI, Berlin, Aug. 30, 1891, p. -358. ■ 

Nof ices a disease affecting potatoes in Ireland caused by Teziza sderodamm-, (J. F. »7 .) 

732. SouTiiwOKTH, E. A, Anthraonose of cotton. <Joiir. My col., vol, vi, Wasbing- 

ton, Jau. 6, 1891, pp. 100-105, x>l. 1 (iv), fig. 1. 

Disease due to a new species of fungus described under name of Oolletotriehnm, gnssi/pii. 
Menfious i.'xf ernarappearar.ee and effect on the boll. Botanieal ebarncterH and general 
notes. Slaf(‘s there is reason to fearitwgl be ditftcnlt to jnevent disease by fimgicidea. 
(J, F. JJ 

733, [Swingle, W. T.] [Bust of cereals.] <U. S. Dopt. of Agric., Div. of Y'eg. 

Path., Cii\ No. 12,"WnBhiBgton[Dc^ 

A circular of iiujuiry to ascertain the amduTit of wheat rust in the country, Varieties at- 
tacked, rcraedies, etc. (J. F. rJ.) 

' ■ 734. .Weed, C. M'. The smut of oats. ' ■ <Aiu,'Agric., vol,,Li, New York, Mar., ■1892,'pp." 

,,■183-184, ■figs. 4.:, ■■::■,■, '■, ■ 

■■ ■Notes' Icmaes from sm'ut Indifferent, ■y'ears and'locali'tieH.and 'states it' „ean 'be, prevented, 
as discovered by fjenseu, by soaking iiPhot water. /Gives ludcT life history of fungus: with 
■'■.^ '■' ■ 'atxaM,■^l^^ of ]'riicTOSco,pk. 'characters and re'medie.^^. ,, 'The heat method is treating' a'ee4,’wit'h' 
hot water at a tem jHratiire of 1339 F. for five or (J. F, J.) 

:*'735.' A¥eei>,' 'C.' M‘. Wheat '<Am. ■ AgTie.,..Y'ol. .L, New'^' Y'ork, 'Deo'.," 1891, pv 
693,,'! coI.:,'figs.'.2:.' ■;' 

Describes ap])earance of wheat affected by scab. Due to species of Fusuiiorium, Men- 
tions great toss resulting from the di.soase. (J. F. *T.) 

WoHOXiN, M. tTe'berdas“Taumelgetreide”inSad-ITssurien. <^Bot. Zeit.,49 Jubr., 
Leipzig,, Feb. 6, 1891, pp. 81-93. 

In 1888 the author’s atfention was called to a serious disease of grains iji South Ussuria, 
and ill 1889 he received specimens from WladYwo.stok, t.ogettier with drawings and descrip- 
tions of the fungi oocuring thereon made by N. Paltschewaky and N. Epoff. Gives a short 
review of the literature of similar diseases of grains, stating that the appearance of “in- 
toxicating grain” is no new phenomenon, it having been ])rcvioiisly re]>orted from Germany 
and Sweden. The dhsOased grain, when oaten, produces in men a serious di.soa«e; the ]>rin- 
cipal symptoms being i>ain in the head, vertigo, nausea, lo.ss of aiglit, etc. In South U-ssiiria 
besides rye, wdieat, oats, millet, etc., were diseased, and not oiily men, but also animals 
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affecsted by grain. The following .were foimd on the digeaset! grain: 

Misanuf^i roseum Xh., Gibherella sauhinctii Saec., Clttdospnriwn kerbaruni Lk.. SMwi'p-- 
' thoBporium' sp., Epicoccmn neglectwn Trichathemim ■rosetcm lA., Burotwni herbano'- 

rimljk., Jfi'crococcwssp. [oaitaing redgrains], HymenitU (jlimamm Cko. &. Horkc., Sphm’elkt 
or .Didymella, Cladoehytiinm graminw BeHidea those, some iiindeiitiflerl forjsis are 

' enwnefated, one of which, a black stroma, looked extremely like Fumnm 0ram.ink\ yiiieJi 
latter fimgiis was almost entirely Jibsent. Allot the fungi, except and 
(both of which were rare), are saprophytes, and are pi'clnibly not 
the direct catise of the disease, which is considered to he due to the damp suinmer weather, 
inducing molding of the grain during curing. As a, preventive mefisin-e, the |iraeti(‘(^ of 
the' neighboring |.)copk— Chinese and Coreans— is recommended. Thi.s eonsisis 'sjiiiply j'li 

drying the grain under shelter and tlms prinmnt its molding. C’arerul selection of seed is 
also enjoined. The eanse of the disease produced in men and animals, the author t hinks 
due to one or more of the following: Fumnim roseum, (HbbereUa mnbineta, lleliHintha-' 
isporium sp.^ CUadogporkmi herbanim. W. T. S.) 

(See. also Nos. 743, 827, ..833, 840,' 843., 864, 885;973, and 984.)' 

III. — DISEASES OF FRUITS. 

737. [Anon.] Orange-tra© diseases. <Fla:.. Dlsp., Farmer and Fruit Grower, n. 'sci\, 

voL III, Jacksonville, July 16, 1891, x>‘ 

Reports account of visit of Erwin F. Smith and W. T. Swingle, ageiiits of the IT. S. Bept. 
of Agric., to Florida to investigate the diseases of oranges. { 1). G. F.) 

738. ' Argynkis [Sharpe, Alda M.]. Hums affected by fungus. Prairie Farmer, vol..' 

LViil, Chicago, July 4, 1891, p. 422, | col., fig. 1. 

Figures plum with plum pockets, Taphrma pruni^ giving short popular account of the 
disease. (I), G-. F.) 

739. Bailey, A. .Hew disease of the orange. <Fla. Agric., vol. xviii, J'>e Ltiiicl, Nov., 

11, 1891, p, 60S, fool. 

Describes disease on sweet orange .simil.ar to “sc.ab.” Appeared first oiUornon a!ul .‘dmead 
to oranges. Sniplmr solution, 10 or 12 gallons to 40 gallons of water, partially checked the 
disease.' (J. F. J.) 

740. Beunk, T. L. Plum knots. <Am. Farmer, lOtb ser., vol. x, Baltimore/ May 1, 

A '' ■: 1891,: p. 102, -y- ' " 

Notes disease to be caused by Spharea morbom fsic], and describes method of its propaga- 
tion. IleeomiiiendB painting knots with linseed oil in the spring, and then “no spores will 
be fbiind in the warts and they wiU crtuuble and fall away.’^ Red oxide of iron mixed with 
linseed oil gives perhaps better results than oil alone. Recommends also cutting out badly 
■ ..diseased trees.' .(J.F.d ■ 

741. Butz, Geo. C. Black knot on plums. <Aub. Rept. Penn. State College for 1890 

Xiiarrisburg, 1891, pp. 166-167, pL 1. 

..(See No. .251.)' (J.F.J.) ' 

' Cobb, N. A. Hotes on diseases of plants. <Agric. Gaz. N. S, Wales, voL xi, Sycl» 
ney,. Jan., 1891, pp. 60-62. 

GivCK a short popular description of anfhracnose or black spot, on gra|MV\*in<'s, ami <Mm- 
dition favorable tor its development; also three rcuu‘die.s. Gives form vibe for nta king Bor- 
deaux mixture and can celeste, speaks of the anccess of llicse remedic‘H in Europe nud 
Aujcrka. Then timts of “pear blight/’ Speaksof GhmIohc rcsem- 
blane© of this fungms and that causing apple .scab. ReeommendH amnumla-itarbmiate of 
copper to be used for spraying the trees and gives fornmhe for making. Under hiatd of 
strawbciTV Icafddjght mentions plafum fiami wlucdi aneciniens of tluH diHcase have Ihmui rie 
ceived and gives remedies for nrevention. Undtw “ Rust on uuvrsininallows ’’ (jtioBmiion) a 
letter that, it. is. popularly believed this rusfis in some , way <!ontJcc ted with' wheat mat,' 
Makes on 6 or .two statements to show:tbat. this is jjrobuhly not true. (M....'V.:)" 

’y#3«..'CoBB, 'N. A. Notes on diseases of plants. . <.Agric. Gaz. N.. S. WahkH, v<6. ix 
.Sydney, /Mar./ ,■ 

Givos popular deacription of bitter rot of apple iOlmospomm nemiedor}, shou ing also 
tbat'tlie disease pan. be given to- other .fruits, such as peach, 'cherry, man'go, etc.; tnentions 
treatment. NoUw presence of “ pear mite ” Ftisidadnm and thcin eHcuihlaiua' to each 
other, giviirg remedies for both diseases. Idnseed phiiits finm India anrt Ne\v Zealand were 
attacked by JfriawpMm iini, wbk^ caused great loss; ftnally, for p<imdi rust, 
burning leaves, spraying trees in winter witb sulphate of iron (1 potind. to 8 galloim of 
w’ater), and application pt potash manures. (M. Y;) 

144. Cobb, K, A. Notes on diseases of plants. <Aglrio. Gaz. N. S. Wales, vol. il 
Sydney, June, 1891, pp. 347-348. 

Describes method of entrance of spores of common mold into cort^ of apples, pnaluoing 
what is known as “moldy core.” Iteoommonda moditied can celeste an a ]>rohablc remedy. 
Also quotes from Gardeners’ Cimmicle a description, by M. 0, Cooke, of a now vine dlsoaso 
iUlmospQTiuvi peitdjemm), received from Brisbane. (ISii. V.) 
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CuoiNi, E MaCGHIATIj L., ', La Bacterosi del grappoli della vite. ■■ <^Stai£., Sper., 

' Agr. Ifcalianey 'vol. xx, Giugno 1891(18''Li!glio), Asti, pp. 579“582.: ■ 

Give preliminary report upon a bacterial disease of yoimg' grape clusters found in June, 
1891, at several loc'aliTiea near Modena. Tlie disease is nianiiested l.>y a brown coloring ami. 

, final drying up of tiie steins and pedicels of the. young grapes and a coiiseciiiemt wilting of 
' th© inuiiature berries. The^ organism '(3-4 by 1-1^ g), cultivated on gelat'in, gives honey- 
yellow coloniCvS with mdefinite contours, which rapidly beeoipe eontiuent and lifinefy tli© 
inedium; also grows on potato, giving same colored colonies, but with siimose margins. 
Find the briglit yellow color to fade out upon extended coltivation in gelatin. Xo inooiila- 
tions wore reported on, but it is the intention of the' authors to work o'lifc the life-history of 
■ the parasite. Think the malady likely to prove a most serious one. (D. G. F.) 

Desferssis, J. a. ■ Authiacuosis or Mack spot of the grape. '<Agrie.. Gaz..K. S. 
Wales, vol. Sydney, July, 1891, pp. 421-424, ilgs. 2. 

Speaks of the microscopic fungus causing the disease. Sums up results of experiments 
carried on near Bordeaux to test different substances as preventives. Kecominends several 
washes and powders, and spe*aks of methods of ajjplying. (hi. T.) 

14:7/ Detmers, Freda. Apple scab (Fusicladium dendriticum, Fckl). <]01iio Agrie. 
Fxper. Sta,, 2cl ser., vol, iv, Bull, No. 9, Columbus, I>ec., 1891, pp. 187-192, 
pL v-vii. 

Gives a list of apples aubpect to attacks of diiaease and describes its features. Diseusses 
exterixal characters, effects on host, and microscopical characters. (See Exper. Sta. Eec., 
toL III, April, 1892, p. 620.) (J. F. J.) 

748. Galloway, B. T. A new pear disease. <Jour. Mycol,, voL vi, WasbmgtBn,; 

Jan. 6, 1891, pp. 113-114. 

Describes a disease observed in Alabama due to Thelephorapediceltata Schw, RecominendS 
cutting out diseased wood, washing with copperas or sulphate of iron, and coating wounds 
with wax or similar substance. This treatment was successM when tried. (J. F. J.) 

749. Halsted, B. I). Bacterial melon blight. <Miss. Agric. and Mecbanical Coll. 

Exper. Sta., Bull. No. 19, Agric. College, JanV, 1892, pp. 9-11. 

Describes disease due to bacterial germs, and mentions successful experiments in trans- 
ferring disease from cucumbers to squashes, tomatoes, and potatoes. It thus seems to he the 
same disease in all these plants. (J. F. J.) 

750. Halsted, B, D. Treatment of cranberry scald and cranberry gall fungus. ^' Joiir. 

Mycol, vol. VI, Washington, May 14, 1890, pp. 18-19. 

A general description of the diseases, with directions for treatment. {See No. 204.) («T. F. ffi) 

751. Kerr, J. W. Plum knots. <Am. Farmer, 10th ser,, vol. x, Baltimore, May 1, 

1891, p., 102, i'col. 

Recommends cutting out diseased trees and planting varieties not subject to the disease. 
Advocates discarding “Damson plums altogether. (J. hh J.) 

7 . M artelli, [N. f [Ceppi di vite affetti^aUa cosi detta tubercolosi.] < Nuovo Gior. 
Bot. Ital. (BiilL d. Soc.), vol. xxiii, 6 Aprile, 1891, Firenze, p, 550 [3^ 

Report by the seoreiary of the Society of a note presented on a doubtful bacterial disease of 
the vine cahed tubeiyulosis, aiul the exhibition of slide, showing the organism of the tuber- 
''culofiiis of ihe olive. fD. G.^F.) 

Martkixi,' N. ' II black-rot sullo/viti^ ■' press© ffrenze, ' <N'uova' Gior. ,Bot. Ital' 
(Bull, d. Soe.), vqI. xxiii, 5 Ottobre, 1891, Firenze, pp. 604-610. 

Discusses question of the presence of the black rot in Italy, deciding it to have made its 
first appearance in 1891, notwitlmtahding a previous report iir 1877 by ArcaTig<ii. Doubt is 
thrown on its correct idcntiffcatiou by the fact that only the tbiin on the leaf lias been found. 
Refers to work of ■, Viala,. and especia% tnexperiments of Gallo way. (D. G. F.) 

754. Morrow, SL I). Fungi oufruit trees. <Am. Farmer, 10th ser., vol. x, Baltimore. 

V'/ July '1, 1891, p. 149, 1'lcols; ■ 

A general statement of what fungi are. Advocates good cultivation and not too much de- 
pendence upon fungicides. (J. F. J) 

755. Pammel, L. H, Fungous diseases of sugar beet. <Iowa Agric. Exper. Hta., Bull. 

No. 15, Des Moines, [Ames] Nov,, 1891, pp, 2B1-254, pi. i-vii. 

Discusses various diseases of sugar beet observed both in Europe and America. These are 
beet rust, caused by VromycegbetO}} white rust of beets, caused by OpUoptw bliU; spot dis- 
ease, caused by Cerewpom betisota; root-rot disease, caused by Nematode worms ; violet.- root 
fungus, caused by JRMzoctonia betce, and also by species of bacteria; scab of luiets, caused by 
bacterial germ as shown by Bolley. The life history of tliese species is given. In summary 
states that 8i>ot disease can be checked by Bordeaux mixture or ammoniacal carbonate of 
copper. Beet scab and potato scab seem to be the same, and the two crops should not follow 
one another. They are liable to be carried from a diseased field to one not infectetl. [Ite- 
print of article repaged, 10 pp.] (J. F*J,) , 
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'756' Pie'RCf/] 7..B. ■ A disease of almond trees. <Joiir. Mycol., toI. Yii, No, 2, W'asli» 
ingtoiE Mar. 10, 1892, pp. 66-77, pi. xi'-xiv... . ; ' 

l><\scril)es aiifl ilKi stwdvs Gixnv^^ uiu^xUnided (Ifssc^ipt i(« 

of the <»(>nera! and spocial otleols of the i'nu«:uw. and dis<‘u.ss<*8 the Hpread of the disease. 
Gives rtvneral direeti(His for pre.vention, iiiainly the colleetion and burning of iallen folianrj 
and turishi!^' in the soil beneath the trees. Many details of genmiiatioii aiid^ life liistory of 
the fun"-ns'an‘. also iciven. Tin:*, disease is due to (Jenumtora armutmMa (J.P.J.j 

(See Ihodtic Rural Press, vol. XUV, Aug. 20, 1893a>. 141i 1154. i^-) 

757 PiPJtc'K, Nkwto'N B. Taberoulosis of tlie olive. <Joiir. M:ycol., voL vi, Washing- 
ton, Apr. 30, 1891, pp. '148-153, pi. XIV, XV, 

KeiV^ivs to The ])resenee of this disease in the Mediterranean region of Europe, and (pi<»tea 
description hv Savastano. Probably due to ])resenco of bacteria, (jutting off altwded 
branches seenia to be all that is necessary to prevent disease spreading and doing damage. 
(J.'E.J'.) 

758. Smith,, Erwin B. Kold notes, 1890. ■<Joar. Mycol., vol. vi,' Washington, Jan. 

6, 1891,- pp. 107-110. 

Gives short notes on p each -leaf curl- {Ihp/inncr- deformam Tnl.); plum taphrina; plum 
blight, apple blight {Baeilhis mniilovotm (Bnrrill) Trev.); pear loaf-blight (i'7nhmioif2}oriMM- 
inaGuMum l.ev.) ; black rot {Lmstadia bidweliii (Ell.) V. and E.) ; vine blight; brown rot of 
the peach {Monilm fmctigem) \ iTcach yelloxvs and peach rosette. (J. F. J .) 

759. '. Smith, 'E,rwin F. ' Field .notes, 1891. < Jour. Mycol.,, vol. 'vii, No. 2,.Wasluiig- 

r„,> , hou,. Mar. 10, 1892, pp. 88-95. 

Cohsists of notes on the following diseases: Peach curl, peach mildew, black .spot ot 
peaclies, frosty mildexv of poaches, })cach rnst, peach 'rot, peach yelloxva, dubbed bratnihea 
of peacdi, stern and root tumors, peach rosette, pear diseases, and sycamore blight. (J. F.J.) 

760. Smith, Erwin F. Peach, blight. <;jour. MycoL, vol. vii, Wasliiugton, Sept. 10, 

7 189'i;pp.:36'-39, pL v, vi. 

Describes appearance of disease and its manner of xvorking on the tisanes of plant. Peue. 
trates tlie blossoms and then spreadws to twigs. , Gives re.sult'8 of experiments to secur*^ fruit- 
ing sywmmm of the fungus {Monilia fructigena), and describes its elfect upon the xvoody tis- 
sues. (J.F.J.). , 

761. SoUTHWOKTH, E. A. Eip© rot of grapes and apples. <; Jour. Mycol, vol. VI, 

AVavShiiigtoii, April 30, 1891, pp.-164-m, pi. 1 (XV). 

Gives general outline of bistory of the ihngu8 ( 67(Kospomw’/mc%cau,m Ber'kl.) which is 
the same as that produedng bitter rot in apples. The exlernal characters and njicroHCopio 
. characters are fully described. Under ^‘treatment” gives the laTsults of an expenmout, 
sliowiiig that spraying with potassium suli»hido aiidannnoiiiaeal copper carbonate produced 
goodresultSwdtliapxdes. TUesaraetreatments would ixrobablyalsoprotectgrapcs, (.i.F, J.) 

762# THiiMEN, Felix. Bie Black Hot Krankhoit der Weinrehen (Phoma uvicola. Berk, 
and Cart), Physalospora Mdwellii (Sacc.). <CAllgemeinen Woinzeitiiiig, Wi(jn, 

■■ 1891, pp. 1-29. ■ ,, 

A general accouiTt of Idack rot of th^rape, based for the most part on pap(‘i\s hy A nuu'ican 
. autlmrs. I'B, T. G.) , , , 

763.,' U.Ni>EKvroo3>, L. M. Diseases of the orange in Florida. <;j(:,nir. M'ycol., vol. vi:,r, 

■ ' Wasliiiig’ton, Sept. 10, 1891, i>p. 27-36.', 

Gives notes on orange di.s(?aaes, with mention of causes, distrihuiion, and renusdies, The 
diseases treated are dtc-l»ack, foot-rot (Mal-di-Goma), hliglit, Bcab, leaf-spot, sooty-niold, and 
leaf-gla7.e. The last is due to growth of a lichen. (J. F. J.) 

, . ■ (See also, Nos. 704,70^710, 727,765,789,832,833,838, 850,854,871, 897,910, 

;976,aiid995.)'" " ■ . , - , , ' , ' : ' 

lY.— DISSIxlSES ,OF'F,OItESt AND' 'SHADE TREES. 

',764. ""'[Anon],. ■ Dr. ICayr on the parasitic fungi- of North American forest trees* <Qard. 
and Forest, vol. V,''N. Y., Jau. 27, 1892, j>p. 37-38. ' , 

Rchu's to examination of original specimens of Dr. Mayr, and gives as ccmchisions that 
lihgtUmapmictiformeMiijT mB.pimctatum^^^^^^ Mierosphmria corni Mayr is M, vnU'hra 
Cke.aiid Pk. Lophodermhminfectans Mayv fiwi Mgsteriopms dcicola are. <amsid<o-<‘d lo<> im- 
perfect to say more than that they belong to the order of Hyst criacea*. No g(M«l roason e xists 
foiTthcs geims JTyiftemprisMayr. Examination of Pm'rihtdte Mayr shows that what 
is called the tfcredo.9|mrc is not a but aspedes of whi<F iiHeets Crrditim. 

Uneertainty exists as to whether the species is Y.jpmtritw or a cloBcIv allie<! Hueeies. A 

secoini imrasite attacking the TubereuUna iB stated to bo what Mayr considered tuc 1 chmio. 
spores of the JEcidium, whose form is too indeduite to determine. '(J. E. J.) 

Bail. Yerschiedene Mittheilung. <Sclirift, Natnrf. Gcsells. in Dauzm’, luuie 
foigo, 7 Bd, Danzig; 1891, pp. 22-25. 

MentionB <adIecGou of Mdampsora gmpp&rtimia on Yaccinivm mtuMem (“ PreiMcllaser ”) . 
Near JhiKmau, Thurmgen finds ^ekrotinia bmcarum causing a disease of bturiea of Eac- 
miumi', J estza wiUkommii, causing canker of the larch; Zo%iho(i»rmkm, hrmhymrmm, 
causing the iallmg ot pine leaves. A few other species of ferngi are commented ott'* (W. ’20. 8») ' 
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766. Fartxw, Cr, Diseases, of trees' likely to follow ■ mecliamcal injuries. [Boston. 
189,1, pp. 15.] 

A. pa])t*r r»^a(l beibre the ALassaohiis<Xts Tlorticiiltnral Society, March 7, 1891, giving: a 
Btatemeut of t ho structure of wood and the manner of healing of woniuls. Kefcra also to the 
marnuir in which fungous germs tind ciitrauce intotlie wood and the bad etfccts likely to fol- 
' low. (J.F.J.) . ■ h . 

767 [Meehan, T.]. Tlie European plane. ' <Meelia.n’s Montlily, vol. ii, Germantown, 
Pa., Jan., 1892, p. 11, i col. 

Notes that in Ghent the European plane tree suffers from the 

leaves falling from its effects early in autumn. Sulphate of copper recommended as a spe- 
oitic. (J. E.J.) 

’y€§6 PAvSQUAle, y. Eapporto al cMarissimo sig. Birettore del E. arsenale di artiglieria in 
Napoli sul legname di Pioppo attacoato da micro-otganismi C^Niiovo Gior, Bot. 
ItaL, (Bull. d. Soo.), vol. xxiii, Firenze, 8 Gninaio, 1891, pp. 184-186. 

Gives preliminary note on a disease of poplar timber reported by the Director of the Artil- 
lery Arsenal at N^aplcs, caused by a species of Microeoccits. Occurs in bottrds badly stacked, 
living in the wood vessels and causing yellow discolorations, and a linal destruction of the 
trachoai. Organism not cultivated. (D. G. F.) - 

VuiLLEMiN, Paul. Eemarqnes etiologiques sur la maladie du Peuplior pyramidal. 
<^Rev. My col., xiv, Toulouse, Jan, 1, 1892, ppl. 22-27, pi. 1. ^ 

Describes a new fungus DidymosiphaeriapopiiUna anddiscusse.s the relation to the disease 
of severe winters, vegetative reproduction, etc. (E. A. S.) 

(Seealso,Nos.727 aiid759.)- 

V.-~DISEASEB,OF .OEN#dMENTAL PLANTS. 


770. Akttiur, J. C. Garnation rust, anew and destructive disease, <Aiu, Florist, yoL 
VI, CMcago aad New York, FeB. 18, 1892, pp. 587-589, iig. 4. 

Refers to the recent obaervaucc of a carnation disease and its wide extent in tbe Dnited 
States, _ Cause stated to be Vromyces earyophyllhms. Gives general history of fungus and 
suggestions for treatuieiit. Eordeaux mirture and ammoniacalsolntioii of ecipper carbonate, 
both effectual remedies. (See also, Cult, and Country Gent., vol lvji, Mar, Itl, 1892, p. 188, 
ffg.l; Garden and Forest, vol. Y, Jan. 13, lS92,p. IS.) (jrF.J.) 

77L Galloway, B. T. Disease of geraniums. <[JoTir. Mycol., vol. vi, Wasliingtoii, 
Jan. 6, 1891, pp. 114-115. 

States the disease is probably due to tbe presence of a Banlhts. Disease hail been procliieed 
in several instances by inoculMions directly from diseased plants. (J. F,J J 

772. Halsteo, B. D. Fungous troubles in th^utting beds, c^Gard. and Forest, voL V, 
y::;:::;/;;'New;Yoxk, Feb. 24,^^^ 

States that diseases of various sorts have appeared on cxittings, paTtieidaTly of the carna- 
tion, rose, clematis, passion dower, and chrysanthemum. Iii tluvcaimation, due to species of 
Volletotrichiim! in the rose, to a species of Glmonpomm t in the chrysanthemum, to a species 
of SiptoHa ot FhylloHicta; in Abutilon, to a species of Cbih’fotnc/wcm, probably identical 
with that on carnation; in nasturtium probably also the same apecies. {J^ F.J.) 

773, Humphreys',, Alfred, The violet disease. ' <Aiil Florist, vbl. vii, Cliicago and 
: % ■ New.^YoTk, ,Jan. 28,1892,. pp.. 521-522. " 

Replies to G. D. Wadsworth that if an insect or a paraaite is the cause of violets losing 
their leaves, is not that a disease ? Mentions effects observed hy himself on hot h violets and 
on celery. Gives method of cultivating tbe violet. (J.F.J.) 

'."774. [Meehan,' T,] . .Disease in 'Clematis.’': <MecbaB’s' Montblj^,. vol. i, Gennnntown, 

' Pjl, "Nov.,, 1891, p. 74,i col. ; 

Refers to disease as probably of fungous origin, and recommends watering with a solution 
of coiiper, made by dropping pieces of blue copperas about the size of an e<»-g in a barrel of 
water. Draw earth away from plant aind form a hasiii, in which pour the smuiiou to insure 
its reaching the collar” of the plant, the point usually attacked by the fungus. (J. F, J.) 

775, [Meehan, T,] Rhododendron disease. <MeeliaiFs Monthly, voL ii, Germantown, 

Pa., Nov., 1891, p. 72, 1 col. 

Refers to yellowing and dropping of leaves of Rhododendron. Thinks it may bo due to 
attacks of Acfarieus melkus, but more likely to an oversaturated soil. Recommends under 
draining. (J.F.J.) 

776. [Meehan, T.] Violet diseases. <Me©haD’s Monthly, vol. ii, Germantown, Pa., 

Jan., 1892, p. 8, i col. 

Brief note on disease caused by fungi. Spraying with solution of sulphate of copper reo- 



777. B, — [Tlie violet disease.] <AriLi. Floriyt^ vol. vii;> Cliieago iMid Ktnv Yoric, 

Jan. 28, 181)2, p. 522, ■}; col, 

t's'ouble trj Bprea,»l most rapUlly in woallicr wiMi ex'tremo ninl sudden eliangeH in 
tcTiiporai'iire. Believes oareiul cuUivation will bo etlwaiial ■prevent'ix'ii. Notes similar 
trouble wi til tdirysaniiienmifis. (d . l'\4.) 

778. [Sa;n 0 EKS, Ei>oa.in] 'Tiie carnation rust, -^^Frairie Farmer, vrd. i,x:iv, (Jliicago, 

•Mar, 5, 1892, p. 151, | eoL 

Itefe/rs to pkiper bv Arthur (siss No. 770) and stales that disease may Ihi eoii'ilraicjl wil hstil- 
plmNior irou ipto 1 ijound to a. .ii'allon of water), by Jlordoan.x: snixiina'? 0 >'*''oi>abl 3 -). :uh'! also 
by ammoiilaeal e.op'oer earbojiate. (J. F. d J 

779. Soi;THW'(,>i'iTi,i, E. A, Additional observations on antkracnose of tlie hollyhock. r. 

M'.vcol., voi. VI, Waslnngtoii, Jan. 0, 1891, pp. 115-116. 

Slates that a. fungus similar to that of diseased bollyliocks lias bemi fouml in Ka.nsas on 
Sida spinoM. Tliiuks it probable the syiecies should be known as (Mletotyichiihi nialeanrnt 
(Br. and t,'as]).'|. Notes also that 17, broim Jennings from 'iexas may be same aa Stelrochmte 
(Cos.) Saec. (d.F. J.) 

780. SODTHWORTH, E. A. A aew hollyhock disease, yjour. ilyeol., vol. V!., Wii.Hliiiig- 

ton, Sept. 10, 1890, pp. 45-50, pi. 1, (III.) 

Describes damage oceasioned by a new disease of Hollyhocks, eaiiscd by (JoUeioirichit'ni 
althau'e ii. sp, (lives extewiai and botanical characters and recotnmenda Bordeaux inixtiUUNj* 
as a remedy. (J. F. J.) 

(See also Nos. 813 and 971.) 

D.— EENtEDIES, PREV'ENTIVES, APPLIANCES, ETC. 

781. Alwodd, W 1 LI..IAM E. Current notel. <S(,»iitlieru Planter, 51st year, ilicirmoiNl, 

Va., June, 1890, i>p. 274-276. 

.Notes treatiment of apple .scab and black rot of gra-j>es in Albemarle Conirty, Ya., and re- 
fers to fact that he 'T>i*ci>ared a bill against peacln yellows wliicli was passed with seiloiis 
uaicmdment by the legislature. (D. (1. E.) 

782. Alwood, William B. Notes on treatment of grapes, <^Soiitlierii Planter, 52d 

year, Riclmiond,'' Va., May, 1891, p. 249, li|- col. 

(lives instructions ' .for treatment of grape diseases by use of ordinary copper coTuiKmiids. 
(D.G.F.) 

783. Aiavoob, Willi .AB i B. Standard fittiiigs for spray maclmiery. < Insect .Life, vol. 

IV, Wasliington, Oct., 1891, pii. 58-59. 

Brief report of committee appointed to confer with, makers of spraying uiacldnos to secure 
Btandard sizes of styles and fittings for machines. (J. F. J.) 

784. AlwoO'D, W,illi am B. Treatment of Wack rotof grapes. Note on Bordeaux mixture— A 

modification of the copper carbonate preparation. "<(S(»ut,liero ,Pla.iitcr,^ 51 st year, 
Riciiiiioiid, Yii., Oc'E, 1890, p. 462, 2 cols. 

Oiainis to have discovered that it roipdred oidy i.l parts of qnii.-klinie to neiiiralize .1 part 
of eopper sul]diate and discovered independently of 'several Frene-’h inve'sflgalors that the 
formula miglir be redciced. Gives the reduced ibrimrla as 2 pounds of copper Hulsdiatc and 
2^ pounds of lime, (.ibiims priority in the pre]>aratioii, of the well known " .Masson ” mixture 
of eopper carbonate from e.'pjiei- sulidiate and sodium cairboiiide. Gives asdate of diseoverv, 
spring of ISSS. [.'See ikUrigeon, G. 'Prog. A, g. et 'Vit, 4 anne 3 4uiliet, 1887, p. 17.] (D.ll. .15) 

785. [Akof.]' Apple scab. Agric., N(-gv York, "Ft.d,L, '1892, p, "139,] col. 

Notes that ‘'bla,(.‘.k mildew'' of a .eorrt;.s|.>on<lcut is probably afiplo scab (FiadelacH-ind den- 
ilnticuni}. Gives statement of how to treat diaoa.se, using solution of 4 poun(,!s sulphate of 
iron to 4 gallons of water. (J, F. J.) 

[Anon.] Bordeaux mixture for potato diseases. <Agric. Jorirn. Dept, of Agrio. 
of Chipe Coioiiy, voi. iv, Chp«.^ Town, Jiui. 14, 1892, p. 100, ]- eoL 

A paragraph credited to the Standard states that “ unless tim Hiilp'lunt'C (,»f coppoi’ Is 
neutralized by tlie admixture of a .sulllcient quantity of good ami I'rosh qui<ddime, it is in- 
jurious to' vegetation, ” The mi.xture should show no 'acidity wlieu tested by means of 
litmus paper. Eiiiial proportions of lime and eopper snlpbato are reeomiuended' i,o,Htead, o,r 
• one part of lime to two of copper sulphate as formerly advised. ( "SV. T. S.) 

787® [.Anonl] Machines and processes for destroying insect and fungus pests. <"'Ap’r'i. 
Gaz. N. S.. Wales,' vol. II, Sydney, Feb., 1891, pp. 79-81. ^ 

A classific.atlon of maehiiie.s and award of tiertificato of merit' to inMS'Ufactiirer of ilu't laast 
inaciiiiie. (M. V .) ■ ' , ■ ' ' 

788'. [Axon.] 'Mildew in grapes. ,'<Ara. Agric., vol. l,' New yo.rk, May, 1891, np. 

' 298-299, i col. . 

' .Refers topow'd^ny ami downy mildew, rceommendiiig for 'the former Mulplmrlug aad for 
the latter ammOmacul solution of copper carbonate. ■ Gives fonimla for the mum. (J. F, J .) 
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789. [Ak'on/] ?©ar leaf-bligM. Orange Jinld Fanner^ yoL xi. Cliicago^ Jan. 21^ 

1892; |Y 5, fig. 2. ■ ' ■ 

((.^uot«is from report oi' .Secretary oi Agncalture in relatioo to value of fmirrjoriiacal coi'jper 
earhotu'ite solution for pear Icaf-bllght.'' Preferable t(f Btirdeaax inixtiii'e Ixieaiise a1.H>ut as 
effectual itiui clieape.r. ' Costa 3|- cents per tree for Eordeaux:. against 2^ cenis per tree for 
copper earbouale srdution. (J.F. J.) 

790. [Akon.] Poisons on fmit <^Cnlt. and Country Gruit.^ voL LVii, PtO'3. 18, 1892, 

AlbaiiyjA. Y'.,p.l28,f eoJ. 

Discusses the use of foii4icide.s eontaljiing eor»per ant! the liability of danger from use of 
fruit a’pruye*! with tliein, cdneliuiing tliat there Is really more copper in many articles coin- 
moiily eaten than is found in sprayed grapes- (J.F. J.) 

791. [Anon.] Preventive for plum-rot. Am, Gardening, vol. xiii, l^ew York, Mar., 

1892, pp. 180-181,* col. 

Directions for treating Monilia fructigena. Eurn leaves, etc., in autumn;' spray lieforo 
buds open in s'pring witli iron sulphate, and after ffowens open spray with sulphide of potas- 
sium. (J. E. J.| 

792. [Anon.] Remedy for tea-beetle and blight [on potatoes]. <[Am. Gardening, voL 

XIII, N'ew York, Mar., 1892, p. 180, col. 

States that Bordeaux mixture will xu'event biiglit of potato, as may also aiuinoiiiacal solu- 
tion of copper carbonate. Doubt exi>resse(l as to whether it will pay to treat vines. ( J. F. J .) 

793. [Anon.] lot among late potatoes. <;Am. Fanner, lOth ser., vol. x, Bultiniore,' 

Ang. 1, 1891, pp. 170-171, | col. 

■Recommends eaidy plauting and liarvesting for prevention of rot. Bordeaux mixture and 
other copper coinxjoimds, together with London purple, will fueveiit the disease and kill in- 
sect ]:>e.sts at the same time. Article quoted- from American Cultivator. (J. F. J.) 

794. [Anon.] Scabby pears, and Country Gent., voL lyei, Albany, N'. Y., 

Jiiii. 21, 1892, 47, col. 

Query as to cure for scabby pears answered by saying that fertilizing and luaiiuring will 
not be effective. Spraying witbcox)per solution ba.s beefi tried, but without pt>.sitlve resalt.s. 
{J..F.J.) 

[Anon.] . Sulphate of copper and lime for vine mildew. -<Agric. Gaz. N. S. Wales, 
vol. II, Sydney, Sept., 1891, p. 557. 

Mentions therex>ort of ilie British consul at Bordeaux, in which a reference is made to tins 
subject. Say.s that numerous aeientilie analyses were made showing that l;li6 amount, of 
copper in wine made froni sprayed vines was so small that human health could not be injured 
by it. Another iiivestigation-was made a few months ago and con ffriised this re.siilt. (M. V ,) 

[Anon.] Sulphate of copper and the potato disease. <[Gard. Clirou,., 3d ser., voi. 
XI, Jhii. 9, 1892, London, i>. 50, ^ col. 

Stat6s«»that experiments concluded last year by the Agricultural Society arc describedyn 
detail in their Journal. The remedy has "not prevented the disease, but has lessened its 
amount. Advises early planting. (M. B. W.) 

[Anon,] The Strawsonizer. <Agnc. Gaz. ISf. 8. lYales, voi. ii, Sidney, Mar., 
'1891,1x160. 

Descript/ioii of a madiiue designed for spniying with licjuids or powders, sowing seed, and 
distributing usamirc. Gives account of triaf'made with it. (M. Y.) 

[Anon.] The Strawsoniser. A'Agxic. Gaz. N. S. Wales, vol. ii, Apr.. 1891, p. 
224. 

Noics tediousimss of disiributing sulphur on vines a-ffected -with Oidiuni by means 
low'.s, and sa.vs Strawsonizer .sulplulrs evenly and quickly, iiuxdying i ts value for a-iiljduiring 
vines, (M. V.) 

799. Barry, 'W. -0, [Presidential address to the western Hew York horticultural society.] 

<[Uniou and Advertiser, Eodiester, N. Y., Jan. 27; 1892. 

tinder the head <d‘ “ Inscctieides and fungicides” refers to successful iise of Bordeaux 
mixture in combating plant diseases. -Carbonate of cupper cousidered a remedy for apple 
Sillily { IMsudadium ' Reference is also made to presence of sulpliate of copper 
{iiui blue vitriol on grape.s and the little danger from use of sprayed grapes. ' (J. F. J.) 

800. ' Beach:, B. A. Copper soils atid vegetation. <[Cu,lt. and Country Gcnit.,' vol. LVii, 

■ xilbany, NVY., Jan. 28, 1892, p. 68, 1 co'l. 

Gives results of preliminary greenhouse experiments with;,, peas and tomato , seeds grown 
ill soil containing I to 5 per "cent of copper .sulphate. Finds, genu iiuit ion accelerated' by 
: ■ presence' of sulphate but' maturity 'also luostened and planfciets dwarfed. ■ Reports analyses 
, from soil of , old potato field ,8howing , presence of copper in distinct quantities. , Cloii-cliwles 
' that, nearly eleven hundred yeans would he: required to'impreg'uate to the extent , of 1 per 
cent a .Iayer of soil 1 foot -deep by ordinary ni-ethoda of spraying usu'ally employed. (D.-G. F.) 
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BHP.LESE, A. M., e«:l SoBTEaNi, h. Osservazioni sulFMea di preservare la vite dal 
Fiiivasio'iie della Peroiiospora mediaixte la cura intenia preveiitiva coii solfato cli 
rame. <Stjrz. S]>pr. Agv, Itjiliei.se, vol. xxi, Asti, SettcvH:!., 1891 (18 OttoisrOj 
1891), p|).li29--239. 

Discuss rosnIUof two exporirnonts with suiull quontitios of snll trcjitoil wU'li copjHU.- siil- 
pluite showing' the siilphato to be, dcM.-oinjiio.sed in^tUe soil aiol :tb.St.ti’l) 0 (l by it. rtb- 

sorption power of calcjiroous soi! to oqunl Kg'. (»t eo|>per snlphate per ttee.tjin^ Siig- 

u'est that planta may absorb the cojqM..'r in small, quaiit.ities ami 'impiire il'tlsi.s may .not he 
turiHHl to j,u.‘e.oni.it. in' the ti'nitment <rt“ discase.s. ( 1). tl. K .) 

802. Bunzli, J. Ill Comhating tlie potato bliglit. <Joiir. Myeoi, toI. v.i:, Wiisliiiig- 

toii, Sejvt 10, 1890, pp. 78-79. 

Gives experiments made with (litrerent tVii.agh,‘.i(lcs. Ooncliides tiie l»eslrre,S!!lf,s we.ro <>|.:n 
taiinai .rr«.,mi tlie use of Bordeanx mixture anti coppcr-sofla sedtstion, the latttw made ‘wiili 4 
poiiiidsJ.; oninies copper .sulphate, 0 pounds 111 ounce.s soda, and 20 galioms o.l' wiiter. IMaists 
slioiiltl be sprayed twice, {d. K. J.} 

803. Butz. Oih:.i. G. Iiapleinents and matorials tested [in 1890]. <Ponii. Agtric. E.x. 

Stfi., Bnl'l. 1^0. 14, State College, Jan., 1891, pp. 12-13. 

Dcsmilies tlie “Victor"’ spraying punph manulacturcd by the Field Poree Pump Com- 
]taT.iy, Lmikport, N. Y. (J.F. J.) 

804® C,ii.-\-iM;KS, Al. P. Les tomates sulfatees. <Joiir. et Gliiinie, lY sser,, t. 

.. x.x..rv', PjiriH, 1891, p. 145. 

Glve.s i!.ii account of a scare in France o\ er the treatment of tmmitoes l)y Bordeaux ini.x* 
ture. 8!iow.s tliat the amount is too .suiall to be injurious ami is found principally in Uie 
seeds of the friufc. liefer.s to tiie fa(;t that bread, eotl'ee. tea, and especially t*.ocou, contain 
large aniuiuits of copj.»er, a.s does also liver of beef. Kefor.s to aetion ol‘ prelVast of police. 

(D! G. F.) (.Reviewed in Staz. Sper. Agrarie Itaiicue, voi. .xxt, fac. in, 1891, p. 291.) 

805. CnESTEig F. I>. The copper salts as fungicides. <;jour. A!'yco.l., voL \M',Wasli- 
ingtoii, Alay 14, 1890, pp. 21-24. 

A .stateraent of tlie constituents of Bordeaux mixture, eau celeste, oau c-ele.ste modilied, and 
anunoiuacal copper carhoiiate, with the chemical reactions of eacli. (J . F, 4.) 

Cobb, K. A. /Motes, oil diseases of plants. <^x\gTic. Gaz. N". S. AVales, voi ir, ' 

, w,' P- ' ' ' ' ' 

Speaking of apple scab (Fttsidailmm dendrUmm^^^ reconiinonds eaii cideste (inoditied) as a 
remedy. Ih'cominend.s Bordeaux mixture as a preventive of atrawlierry leaf blight ( Spha.irdltt 
fragarice). Tliuler the subhead “Experiments witli the Strii>vsouiV.er for jirevention of 
‘ wheat rust” gives suggestions as to method of using in. experiment. (M. V.) 

COSTE, H. Instruction pratique sur les traitements a effectuer contre le mildew et 
Tanthracnose. <Ai.iii. Soc. <14.1014, el- d'iiist. iiitt. de THdrault, 2 sdr., tome 
xx'iii, Aloiitpellier, Alay Jiiid June, 1891, pj). 178-182. 

The departmental professor of agriculture is .sponsor for tlie t‘ollowingi»Htateineiita which 
occur in a work designed for general distribntion. F'or grape mildew iPeron(h\']H)m} tlie B(.»r* 
deaiix mixture has been found to give the most satisfactory results, but (:;au celesti*. contain- 
ing a pai’t of the. hydrated oxide of C(.)pj)er in an immediately soliilde form, is a very active 
remedy, usefuFwhen yine.s are already attacked. Diretdion.s are given for making'and ap- 
plying liordeaux mixture and eau celeste. .If liquid fnngicide.s aix^ prclcrabh*, ordimirily, hr 
pmvder-s, the latter may be of great service whoii the berries l.u^gin to be altacki'd,, ’.fhe/ wo 
* treatments may be combined, “the Bordeaux or eau celeste being followed tlm d/v aft,<;r liy 
Skawinski, cupro-steatite, sulfo steatite, or sulphated sulphur- the, iirst (wo on Vinos still 
free, the latter on vine.s already attacked. They .should bo applied morningH wlnm dew is 
on, or quiet eveniug.s. Anthracnose attacks princi]Kill>' the berries ol’ A lieaute Bouelmt. and 
Qarlgnane. Tlie Ararnon, a variety which lias herctohire rcriiaim-d almost o\r nipt., is now one. 
of the iiio.st attacked by punctate anthracnose. No radical rcnu>dy is known. Four have 
been osed—.salphur, lime, cement, and gypsum. Employed seimratcly t Imy liiive Hoims valiug 
but are more etiicaciou.s when mixed in the following ways; (I) sttl'phiir and /Hmo of TelL 
(2) ^ sulplmr and li eement; (k) y sulphur and C linic of f (ainn^^ (4) i salplnu* and j 
lime of I baked plaster. These rnixfcures should btMised <Mq»i(at.siy in slill cvciiiiigHiir 
mornings when there is dew. The foUo\ving waisfi is recaniinieiidcii for u.hc in the Bpring on 
vines already attacked: Dissolve 50 per cent sulphate of iron in warm Avateivaftcr having 
Avet the crystals with 1 per cent of .snlidiuric acid. The vSiib.stance should bc^pnt on some 
clays before vegetation begins with a bfiisli or Avith a spraying inachiue. (IS. F. 8.) 

808. Crozier, a. a. Or the effects of certain fungicides upon the vitality of seeds* ' <^ Jour. 

' 'Alycol., ' vol. 'VI, Wasliingtou, Alar., 1890, pj). 8-11. .""■■''-.sa' 

, Gives results of, experinients -with' blue AT'itriol on corn (a.tea.spoontVil i'n half 'a' saucer 
water ; also 5 pounds vitriol to ,10 gallons of water) ; -in both cases germination Avas retarded, , 
Blue vitriol on wheat (5 poiind.s to 10 gallons of Avater) also had bad effect on ge.rmiuaiimi. 
Copperas on corn waS' tried with 'a like injurious effect.. The ■seed in these trials Avaa soaked ' 

, A.rom' ten m,iiiute,s to ■tAA'enty4'6Tir hours.- (J.F.J.)- 

,809/.BimM'GCK,'Geov ■-■■Eleetricity.ia.agriciffto^^^ <Scienc6, vol. 19, New York, Feb. 

A,,;/-- ' ' 1% 1892,. p. 109,' I col. - ,A,". , ■ ' ' V A 

, Refers to paper by C.,, Warner (seeNo.SCT) and queries AAiicthcr thecopjjcr in tiic electric 
, wires rather than the electric current, was-the.cause 'of the freedom from mildew. (J. E. J.) 
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810. Dx: RAND ET Gai.en. • Traltemeiit du Mildiou par le ¥erdet Gris, C^Montpellier^ 
Kieard Freres, 1892, px>. 12. 

Present arguments in favor of the use of vcrdet or acetate of eopiier over Borfleaiix mix- 
tiiiHi ill tlu^ tid*a.tnH.ait of .Feronoi;^yom raV/coife. (D. tl. 1\) 

81 'L [Editorial.] “ Poisoned ” apples. <Cult. and Count. Gent., vol. LVip Albany^ 
P'eb. 18,. 1892, p. 130, | col. 

Eeiers io fear in England of eating apx>les sjirayed with copper preirararicms, and points 
out absurdity of belief in any danger from this soiirce. (J. F. J.) 

812® [Ewtoriai..] [Sulpliate of copper for potatoes.] <^Scieiice Gossip, No. 317, Lon- 
don, May, 1891, p. 112, -I col. 

Notes siilxiliate of copper as an antidote for potato disease as well as inducing a heavier 
croj). (J.F. j.) 

813. [PAmciiiLD, D. G.] sprayed fruit harmless. <'DemocTat and Clironicle, Roclies- 
' ter, N. Y., Feb. 1, 1892. 

An ai'tiele prepared by a connnittee of tlie AVesternNew Tforh Horticiiltnral Society, con- 
sisting mainly of an abstract of a jniper by D. O, Fuircliihl. lieferenec is made to the pro.s- 
cnee oi' cofip'cr in many articles oi:‘ coininon use as well as in sprayed gTaxte.s. Analyses 
show the maxinuun amount of co]>per to be }, of a grain per pound of fruit. A summary of 
analyses made by Ahiii Slyke is given, and the conclnsion fnj.sitivcly' aiinoiineed that it is 
impossible for a person to get ciiongh copper from the fruit to be iiijiirious to health. 
(J. -F, J.) 

814. Fairchild, Eb G. The toxicology of the copper compounds when applied as fungicides.' 

<lJriioii and Advertiser, Rochester, N. Y., Jaii, 28, 1892. 

Ahstract of paper read before AYes tern New York Horticultural Society, advocating use 
of Bordeaux mixture and arainoniacal .solution of copper carbonate, and siiggesting a redac- 
tion in amount of copper used in Bordeaux mixture, using tJ5 to 75 galloms b'f water [instead 
of 45J to 0 iiotmds of copper sulphate and 4 pounds of liiiie. (See Gard. and Forest, vol. v, 

A Feb. 10,1892, p. 71.) (J. F.J.) 

815; 'Ga'LLOWay, B. T. Caus’t thou minister to a plant diseased? <[Riiral New 'Yorker, 
vol. L, New York, Dec. 19, 1891, pp. 880-881. 

Eefer.s to early belief as to tbe origin of blights or niilde'ws, and to the later in vcAtigii lions 
as to their cause.s. These -were carried on especially l>y the Section of Vegetable Jhii liology 
established in 1885, and as a re.sult tlie scientific furiher'is able to coiHiner diseases wliieh pre- 
viously had wrought great baA*oc among bis crops. (iT. F. J.) 

816. GAixoWAAb B‘ T. . Bescription of a new knapsack sprayer. <^Jour, AlycoL, a’oL vi, 

AVashirigton, Sept. 10, 1890, i)x>. 51-59, ligs. 10. ' » 

A detailed description of a new and low-priced knapsack sprayer, estimated to co.st $10.87. 
Mannfactiired by Albinson & Co., AVa-sbiiigton, D. C. (.J.F.J.) 

817. Galloway, B. T. Does it pay to spray? <;Aitt. Farmer, 10th ser., vol. x, Balti- 

more; Oct. 15, 1891, p. 232, 14- cohs. 

Gives result of use of fungicides, especially Bordeaux mi.xtnre, for black rot, also for pear 
leaf-blight and scab. (J.F.J.) 

818. ■ Galloway, ' D* T* l^otes on fungicides and anew gjiraying pump. <[.Toiir. Mycol., 

vol. AH, 'Washington, May 14, 1890, pp. 25-26. ■ 

Gives a formula for prepjiration of copper acetate or verdigris ; also one for a fungicide for 
downy mildew of grape, Aimouncea that anew and cheap kiiap,sack spraying pmirp will be 
put on the market m a t'e’w w’oeks. (J.F.J.) 

819. Gai.lowaa', B. 'T. Suggestions in regard to the treatment ' of Cercospora' circumscissa. 

<Join’. M'yeol., vol. ahi, No. 2, .WashiHgton, 'Mar. 10,. 1892, pp. 77-78. 

Gives methods of treatment based on experiments made on similar diseases in Australia. 
Tleiawiimcnds amraoniacal solution of copper carbonate in proportions of 5 ounces <‘op|>er 
carbonate, 3 pints aqua ammonia , and 45 gallons of waiter. Detailsgivenasto method ofai)- 
plying fungicide and a recipe for making copper carhonato at honio at expense of about 18 
cents per pound. {J.F.J.) 

; 820, G ALIA) WAY, Treatment .of black rot, brown rot, downy mildew, powdery mildew, 

■ ', ' and antliracnose of the grape; pear .scab and leaf-blight, and apple powdery mildew. 

■ ' . ■ <;joiir. Mycol.,, vol. ah, .Washington, 'Hai\, 1890, 'px>. 11-15., ' 

Gives statement of mode of treatment of diseases mentioned in title, with formulEe for vari- 
■ 0.US fungicides, (J, F. J.) 

', 821." Galloway', B; T. ' Experiments in' the' treatment' of plant' diseases. Bart III.. ' 
.'.'''■Myeol., vol,: Wash.iug.ton, Sei)t. 10,' 1891,; pj).' 12-16, .fig.' 1."; f; ' 

'Gives, details "of experiments on grape, disea'ses to' determine the 'Comparative value of 
. ' varioiis.'fung'icid'esf tliewahie.'of mixed' treatment and value, of. early .as „ compared ’W'ith.late 
aprayi«'g'8...'''''’T'lie' .co'nclusi.ons .■wer6'''th'at''Bo.rdeaux ''mixture' heads the' list as a 3>reventivo 
agaiiist black rot; copper carbonate in suspension and milk of lime are comparatively n.se- 
■■ le8S';'.'eopiKtr'''acet'ateisliabl6. to.iplure'the'foliaga, aS'is'alsomixtnreNo. 5. Early sprayings 
'are absolutely necessary to ins’ure the best .I’esults.''"' ■■■(J.'F. J.) (For Farts i and ii see Noa. 
',;■■■ 7824 andffiS.):;; , ''T'' a;: ..'A''' A;;;^ 
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822* Oaixoway, B« T. ¥ote. im paper' .by Jifeweombe mi “Perennial inycelimn of tlie 
fttjigiis of Wacttetry rust”]* c^Joiii*. Mycol.^ vol, ■\"i. Wash tisg’tosi, Jan, 0, 
1891,'i)p. 106-107. 

llefers to valvic; of troafcmoiit wiUi fuii.uifiJos for j»rovoii!ion of rusAt. it, i:4 fvnly 

liidii-ectly iKiiiefuaul and advocafos .aii'ubbinjj: 'up diHt‘;:us<Hi plants. (J. ]»'. 4,) ,No. 07a],, 

823. Galloway, B, T. The improved Japy knapsack sprayer, <Jo'i!r. M.y«-o!., vol. vii, 

\¥asliiiigtoii, Sept. 10, 1891, pp. 39—11, pi, vii-ix,. 

B6SorilH‘.H in dotaO an improved .sprayer, estiuia.ting' it to eo.st fro»n $10 l.o $ 12 . (4 . 1''. 4 .) 

824. Oallowa'V, B. T., iuid FAirtcTiiLO, D, ■G. Experiments in the treatment of plant 

diseases. FartL* <Joni\ Myeol., vol. Yi, Was'hitiig'toii, (>, 1891, pp'.SO- 91,1. 

Beserihe Ironi omiit of hladv rot of srapes gi v in details of {•.xpi'rimonil s mad*' lU V imnra, 
A^a., to dcterniiiie: (1) Ilcstnuains of apply iiig preparations ; (2) relative valnt- of Ivordeaiix, 
mixture, ainnmui )cal copper carbonate .solution, coppin* <'arhonato in .su.siaui.siou, ami a mixta! 
Ireaiinent of the fir.st two; (3) actual cost of each treatimmt; (4) amount of copper fouml tm 
fruit. The anunint of fruit saved by the various trcatincnts varied IVom U‘i. til ptu- cent to 
1)9.20 per cent. Tim expcn.se varied’froni .0077 cent to ,t)08 cent ]icr pouml of tVuit. The con* 
elusion reached was t.bat of the three, trcatnicnt.s that with animoniacal solution urns the 
most protitablc. (iivc also vcisovt on diseases of the grape in western New A^ork, tin-. sVHu*ial 
oltject lu'ing to inve.stigate ‘Tdight” or “ rust.” (live ebaracters ordis'uise with caust'.s and 
suggeatioms for treatment. IJnderdi-aiuing and late pruning are suggested. Brief referenee 
to other di.seii.se.s. (J.ILJ.) 

825. Galloway, B. T., and FAi.itcrfiLi>, D. G. . Experiments in the' treatment of plant 

diseases. Part 11. Mvcol,, vol. Aft, Washington, April 30, ]18,91 bPP* 

137-'142. ‘ ' 'V 

Gh^e details of experiments oii pear leaf-blight and seal.> with Iim:?, difterent fiingicideH, 
viz: Bordeaux mixture, .uriunoniacal solution, copper acidato. mixture No. 5, ami copper cur- 
honate in suspemsion. The tir.st two gave iln* best result. s. the Bor<h3an.x niixture, being 
comsidered the betier, Bor iiear scab the expeiument.s indicate tliat the si»rayingH .should bo 
imnie very early and that l;>ord(:‘aiix mixture i.s mo.st to be relied on. (4. F.J.) 

826. Gardner, H. Viticulture. Statistics of grape growing and wine production in the 

United States. <^Cei5sns Bulletin, No. 38, Was’hiugtou. Alar. 10, 1891, pp. 11. 

Gives general statistics of grape cult ure in the Cnited States and luent ioUM succcsvsful use 
of tiie fuhgicide.s recommended by tlie Bepartment of .Agriculture for cf-nibating grap(fdiS' 
eases. J.) ' , ' 

G'irard,, Axmil Eecherches sur Tadhercnce anx feniUes des plaiites et notament dC' 
la pomme de terre des composes cutvriqnes destines a combatire lours maladies. 

,, <JoiirB. (I’AgTic. 'Prat., 56 Amide, t. i, Paris, Fe-h. 4, 1S92, pp. 176-178. 

Tesis i)unierou.s compounds of cojtper as to tlieir .adhe.sive ])ower wben ujuplicd to tite 
foliage of the potato as shown by analyses of treated leavc.s before and after submitial to 
aillticial shoxver.s of rain. CkunliulteH that Bordeaux mixtnre (2 kg. coj>. sulphate and 1 kg. 
linuVfadheivs belter than the .same mixture -with double airimiut Of lime: that the copper 
soda mix in re and copper acetate ptes-sess adlu. si ve juiwcr doiihle that of llordcaiix, and the 
Perret mixliiT'e {copper .sulphate, lime, ami molasses) slmwml iviuarkable adliesivc p»’ 0 |>er- 
tle.s, while Bordeaux mixed with clay (aluminium eom|mund.s) did not adiu.-rc so well a.s the 

standard Btu’deaux. (D. G, F.? (.Sec also (suup. Rend., Paris. Pel>. 1, I8U2, pp. 2:M -ZH\; 

E'x:per. Sta. llecord, vol. nr, .May, .b'-92, p. 744.) 

828. Goff, E. S, Treatment of apple scab. <Jour. KlycoL, vol. \’i, '\V'asl:itiig;toii, M'jiy 
14,1890, pp. 19-21. ■ " ■ " ' '■ 

flecoirimeiid.s solution of copp(*r carlMuiatc iu ammoid;( ami gis cs dii'cctioiiH Ibr preiiiairiug 
and using the fungicide. Also describ(\s ufjparattKs for spray iug. (4. F. 4.) 

329.' Goff, EJ'S. Treatment of fungous diseases. <;jo'iir. 'Myeol., vol. \mi', 'W'd-shiiigtoii, 

: Sept. 10, 1891, pp. 17-25, tig. .2, 

Gives details of experimeut.s for the prevent ion of apple scah, u.sing eo}>]mr carlttmutc <Hh' 
solved in ammonia and in suspension in water; sulphur powder, ami u ixfcure No. a (jumao* 
mated copper sulphate ami ammonium carbonate). The r<-.Hidts were umstl.v m‘gat.ivc, but 
mixture No. 5 was most efliciciit. Details of trcatuieiit rdASy/dori'a ol I'u.spberry 'and black- 
berry are given, and show that the foliage of tlm raspberry is too delicate to st'aml applica- 
tioDH of a corrosive nature. Foliage of blackberry is un>rc"'r('..si.st antjlia,n raspberry and 
.so than that of apple. Annnoniacal copper carbonate solution cniFbe used mil Idacklmrry 
. bntiiot on I'aspberry. The mse of Bordeaux mixturf.*. for potato rot 'h'as successful.' (.1. F'. if’) 

'830.. Green, W. 'J. The spraying of -orcharJI ' <01ao. Agriin E'xper. Station, 2<1 Sdr'.j 
a*oL 4, Boll. No. 9, Columbus, .'Dee., 1891, pp. 193-219, pi. vin-x..iii, 1 diagram.' 

Gives anaecount of experinmntto]>revcnt apple scab undertaken <o asecriaiu ( I ) tioiupmind.s 
to be used; (2) time tomnke ap]>lication; (3) rompoimdbcst ada}iited to be ustsl with iu.m-cG- 
cides, and (4) protit in spraying. Five fungicides were u.scd, \va, anmumiacal copper car- 
bonate, modi lied eau celeste, dilute Bordeaux mixture, pre<‘ipilatcd carbunuic of c(>j»pcr, and 
tmiinoiiia cojiper .solution. Of these dilute Bordeaux mixture gave the best rcsidtH. tpAm.M 
details of relative efiicacyad’ fungicides, cost of spraying, elfcct of scab on ti,n*^ fruit, value 
of spraying to prevent scab, size of apples as eft'ected by s]U'aying, market vaim^ of appb^u, 
time and nmeisinery for spraying. Found Paris green and dilute Bordeau x ml xi un^ tiigcTlmr 
acted as both fungicide and inaeeticidc. Biaeusses also spraying to pii^vent pear scab, dilute 
Bordeaux mixture and inodihed eau celeste being about equally boneUeiah the latter 
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, in lured, the foliage. For “shot-hole” fungus of the I'ilmn (Scptonacemdiia) dilute Bonk^TOX 
mixture was foiind beneficial. Gives directions for nui'king fungic.ldes and a short list 
liuiuiifacturers and dealers in spraying machinery. Gives a snmniAry of the hiilletin on last 
I)age. (See Exper. Sta. I'ieeord, vol. lir, April, 1892, p. 620.) (J. F. eJ.)’' 

831. Gbeiner, T. (1) Comments on current agricultural literature. (2) The ¥ew York 

gmpo scare. <^Farm and Fireside, vol. xv, Springfield, Oliin, Dee. 15, 1801, 

!>,. 2 . . ^ , ■ ' ' ■ ' 

(1) Thinks that Bordeaux mixture %dll soon “play out.” It has various objections: («■) it 
is expensive; (5) it is troublesome to prepare and apply; (e) it .has to be strained; (d) it is 
apt to clog the nozzle, liecommends the aiunioniacal solution for all diseases. Advises frnit 
growers to study these questions so as to be prepared to sy>ray in tlse proper way next year. 
(2) Sa.ys that grape growers were as much to blame as the Xew Fork Board of Health. " The 
grapes should not have been sprayed so late, and if sprayed late the aininoniacal solution 
should have been used. (B. T. G.) 

832. Halsted, B. D. Experihients for the year upon cranberry diseases, Aim. 

llei>t. N. J, Agric. Ex. Sta.jNew Brunswick, 1891, |:)p. 332-339. 

(1) Gives results of winter treatment of cranberry bog attacked by gall fungus (Syndiy- 
triiim vaecinil Tli.), sliow^ig good effects from keepiug tlie bog' dry. Gives copy fd' 
FTew Jersey State law for the eradication of dangeroiis plant disease.s i>as.sed with special 
reference to tlie affected bog. (2) Gives result.s of several experiments with fungicides in 
the treatment) of cranberry scald, using sulphiuy sulphate of copper, sulpliate of iron, air- 
slaked lime, common salt, carbonate of lime, modified eau celeste, .sodium liyposulpiiate, sul- 
phate of potash, ainmouiacal solution of cop|>er carbonate and Bordeaux'inixtiire, Finds 
that heavy applicatious—l^ to 10 pounds of copper sulphate per square rod of hog. 3 to 20 
pounds of iron sulphate, 3 to 20 pounds of sulphur — not only did tiot prevent dispense but 
actually killed the vines, while mixed applications of .sulphur and lime, sulphur and sul- 
phate of copper, lime and sulphate of copper, and carbonate of lime, did not injure the vines 
an proportion of 2 to H) pounds of each salt per 4«square rods of bog, but checked the scald 
only partially. Eeports negative results from a test of ten .sub.stances named above in the 
proportion of 10-6- 3|-14 pounds x)er 25 square feet of bog. Eeports a successful use by Mr. 
Goldsmith of layer of loam or sand applied to bog. (D.G. F.) 

833. Halsted, B. D. Fangous diseases and their remedies. < Amer. Agric., vol. li, New, 

York, Jan., 1892, pp. 34-35. 

Briefly describes methods used for prevention of fungous di.seases by .spraying, soaking 
seed, etc. Gives credit to Department of Agriculture for work accomplished. (dVF.J.) 

834. Halsted, B. D. [Eemarks on spraying.] <Aiin. Kept. N. J. State Board of Agric., 

voL xvm, Trenton, 1891, pp. 100-102. 

Advocates spraying for prevention of plant diseases. (4. F. J.) 

835. Halsted, B.D. Treatment of grapevines. <Cnlt. and Country Gent., yoI.lvi, 

Albany, N.Y., July 16, 1891, p. 576. 

Keviewvof I'firmers’ Bulletin No. 4, of U. S. Dexaartment of Agrlcultnn?, giving directions 
for treatment of grape vines for prevention of downy and powdery mildew, anthracnoscj 
and black rot. (D. G. F.) 

836. Habyey, P. L. Spraying expenmeiits—appie scab. <Ann. Kept. Maine Agric. 

Ex. Sta., part lY, Orono, Dec. 31, 1890, (1891), p. US, 

Mentions.faihire to carry out expected experiment' with apple scab. ,(D. G. F.)' . 

837. Hatch, A. S. [Notes on apple scab and . potato rot.] .<Jour. Mycol., vol. vii, Wash- 

ington, Sept. 10, 1891, pp. 26-27. 

Gives additional notes on the experiments conducted by Prof. Gotf, mentioning effects, of 
■ spraying on the foliage 'of apple, raspberry, -and blackberry. 'Describes also "manner of' 
treating potatoes w'itli Bordeaux mixture for blight.. This was also effective against Colo- 
rado potato beetle. (J. E’.ff.) 

'838. Howard, Chas- H. . Spraying fruit. . <Far'm, Field, aiid Stdeknian, vol. NV,' 
Chicago, Feb. 6, 4892, p. 127. 

' Notices a review of .paper read before .Illinois State .Horticultural Society 'for 1892. Par'- 
tially successful use of eoiapor sulphate aiul soda in preveutioii of rot of grapes. (D. G. F.) 

839. ' Kel'lerman, A., and. Swingle, W. T.' ' .Prevention of smut in oats and other 

' ' cereals.' <tioiir. Mycol.,' vol.' vi,- Wasliiiigtoii, M'ay 14, 1890,' pp. 26-29. , 

Give.s outline of treatment to be 'Used. ■' ’This is- by means, of hot water. (See for fartljcr:' 
details 'Nos. 156,157,291.) (J..F.J.) 

840, ' Kinney, L. F. - The potato. scab. ■ XRliode 'Island State Agric. ENper.",Sta.,,'"B'iilL' 

14, .Kingston, Oct., 1891, pp. '175-187, 'figs. '3.; '■' 

.' Gives an 'account of .'the characters and ■cause, of, the di'sea'se from Bolicy and Thaxter, 'and 
details of experirnems fur its prevention. Seaweed used to cover the seed potatoes checked 
the disease, while stable manure scattered in the furro\vs or over the seed was favorable to 
its development. Spraying the seed in the furrows with Bordeaux luixtua’c before covering 
' witij earth gav<* a product almost free from scab, and was more effectual than the sprayings 

of the vines with the same fungicide. Spraying with Bordeaux mixture also gave good re- 
S'ults iU'the 'Prevention' of potato blight and '-'rot.;, ■■(SeC'Bxper. "Sth'. .Reeard, VO'I. nx, Apr.vlS92,',' 

' '"p, 623 j'''Gard..Chron, , London, 'June 'll, ■1892,p. 758.,) 
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Sih M[.a;rlatt], C. L. , A clieap spraying apparatus.' <Iiusect lyiie,, vol ni, 'Washing;*-. 

' tini, Aiig.j 1890, pp. 38-39, lig. 1. 

I'k-.sci'Uh'b uihI llinureB an. apparatws l»y .IL T'haxtt'.r i'or ii.siiiji; !'u.si,ii;'u*i4es aud in- 

secitieides. (J. F. J.) 

842. Mass.ky, W\ I\ The Bordeaux mixture, <Ain. 'Fanner, lOtli «or., voL :x, Jhilti- 

More, June 1,5, 1891, p, 137, i eol. 

Mentions nse of IJordoaiix niixi nro as a tVingicide. (J. F. J.) 

843. Mai-:naim'>, 4S. T. Treatment of mildews upon plants under glass. <Jo'i:rr. My'e(„>L, 

' Yol. Vi, Wasliington, Mar., 1890, pp. 10-18. 

Gives srnirmary oi‘ results of expcriineulis mt rose aud lettuce nitldew. both iv<,‘oui" 
mencls evaiujunted sul])hur tinder proper coiidituuis. (J.F. d,; 

844. McC.litrk, C. W. Fungicides. <lTrans. 111. State, 'gort, Soc., new ser., ,vol. xx'y, 

'Warsaw, Dec. 8-10, 1891, pp. 239-243. 

Gi ves popular instrnctious for preparation and application of comiuoii fungicides . { D. (.3 . F. ) 

845. Meehan, Jos. Bordeaux mixture for pear hliglit. <^Cnlt. and Country Gent., 

vol. LVir, Alhaaiy, N. Y., Jan. 14, 1892, p. 28, i col. 

Gives successful result from use of Bonleatix mixture for ienf-bliglit. Gives fonmila as 1 
pound snlpliate of copper, 1 pint aunnonia tt> 22 gallons of Avater. 'Jdtis also used niiii suc- 
cess fur Idack spot of roses. (J. F. J.) 

846. [Meehan, T.] Blackhen-y rust. <Meeluiii’'s Monthly, vol. i, GerniantowB, Pa.,, 

Aug,, 1891, p. 27, 4 col. 

Notes presence of red rust on 1)1 ack berry and raapberr^' leaves during’ sinmner at Fast 
Stroudsburg, Pa* Cutting oiit and biirning recominended. (J. F. J.) 

847. [Meehan, T.] Bordeaux mixture. <Meeliaii's Monthly, vol. ii, Germantown, 

Pa., Jan., 1892, i>. 10, 4 col. 

Poes not consider lime necessary in preparing Eordeaux mixture. (J. F. J.) 

848. ■ [Meehan, T.]' Sulphate of iron., <[Meclia,ii’s Monthly, voL i, Geriiiaotown, Pa., 

XMv., 1891, p. 74, 4 col. ' . • 

Kefers to use of copper as a fungicide, stilting that both sulphato of iron (green copperas) 
and sulphate of copper (blue copptu‘a.s) are useful to destroy fungi. (J. F. J',) 

§4!>«' AI'ENOZzi, a. AppuntP alia comuuicazione ■' preventiva dei Froff. A. N. Beiiese edli.,' 
Sostegni “ Osservazioui siill’ idea di preservar© la vite dalFiiivasioue della Pexonos- 
pora mediant© la cura iutenia preventiva con sulfato di rame.” <Sta'z, 'Bperim. 
Agr, Italieiie, toL XXI, Am V., 1891 (Dec. 20, 1891), Asti, pp. 4()6“467. 

Discus.ses article byBerle.se and Sostegni in September number (see No. 801) expressing 
the opinion that the reaction taking place in the soil upon the addition to it of copjier sub 
phiite is not siaiilar to that \v hieb takes place in case of the Bordeaux mi xtu re, but wore piub- 
ably tliat the copper sulphate lieliaves like sulidiate of potassium or su1|d]ale ii)f awmoiiiuiu. 
Refers to work of Gornp Be.sjU!ez ( Ami. der Cbem. n. Phami., Xkl. 127, j). 251) mid Nobbo 
(Land. Yers. Stat., Bd. 15, p. 272), not mentioned by Berlese & Sostegni. (I). G. F.) 

.85'04 Mileardet ET Gayon. Nouvelies Observations sur Fefficacite de diverses houiilies 
dans 1© traitement du mildiou. — Sulfosteatite, — c^'Jotim. d’Agric. Prat., 56 airiido 
1. 1. 'IMris, Feb. 18, 1892, pp. 231-239, 

Gives results of experiments in treatment of Perono^pora vlUeoh in various loca'lities in 
France testing the fclloiviiig fungieidas: (J) Bouillie boulelaise (aJesh) fpriindpally sulpho- 
saccharate of coxiper]; (2) Bomllie celeste a poudre unique |8vii]>hosaiad)aj'ate <‘d‘ copper 
mixed with sulphate of copper and carlumate and bicarbonate of soda 2 kg. per iieetolitri^ of 
water] i (K) Bouiilie an sulphate d’unimonique {Bordeaux wixtnre; 1 kg. copiwr sulphate p 
500 gr. lime • f 4U0 gr. animonmm. snlphate t hectolitre of wmter]; (4) BoiitUie bordeluise 
ao sporivore Lavergne [Borileanx mixture with addition of sporivore 1 kg, 5(K) gr, copper 
sulphate, 1 kg, 500 gr. Ifme.to wbieli is added 1 kg. of sporivore, pre|)arod by ilkf,. Tvavergne, 

. heated previboaly in 1 hectolitre of water] ; (5) PAaiiliic baurgiugnonnejl kg. 5()0 gr, 

' , , , , sulphate, 2 kg. 250 gr. sodium carbonate crystals in 1 hectolitrerof water prepared warm'! ; 
(6) Bouiilie berichonne [same formula wit!) additiou of 25 eeutilitres ammonia 22 per cent] ; 
and (7) ordinary Bordeaux [1 kg. 500 copper sulphate, 500 gr, limciii 1 hectolitre of water,] 
A Ith.ough the results of the several experiments varied somewhat the' author eoiududes that 
: the'mixtnres cuntaining, a ■amaU. amount of copiier in solution as Nos. 1, 2, 2, and 0 gave, no 
better res.nlts than those containing the copper in i.nsoluble form. Reports from vise of N<'». 3 
serious injury to the foliage. Decides that tlm ordinary Bordeaux mixture using onlv 1 kilo- 
, gramme of copper sulphate per 100 litre of water is not strong ' enough to preveiifc severe 'at- 
tacks,' of nnhiew.. Closes with accounts- of 'favorable results, obtained with use of sulpho- 
steatite. |D. G. F.): 

851. 17essLe Pm j . €opper-soda ' and /Oopper-gypsum. as rem-edies for grape mildew. <“ Jo'iir. 

- ■ ■■ Mycol., vol, VI, Wasliingtoh, 'Sept., 10, ^'1890/ pp., 73-74, ' i , "■ 

Describes methods of preparing the solutions and recoiamends spraying rather than using 
dry powaler.",JJ.:F.J.), " 4' v '4' 
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852. Parmly, J, G. Copper solutions and soils. <Cult.. and Count. Gcnt.j Tol. isviij 

■ Albany, N. Y., Mar. 10, 1892, p.18-1, | coi. 

Refers to article by S. A. Beach (see IXo. SOU) and. advocates use of sawdust or some simi- 
lar material to cat ob' the p()isoiioi.is substances used in spraying. (J, R. «J.) 

853. Penny, G. L. Several articles of food known to be liealtbM found to contain small 

{juantities of copper. <2(1 Ann. Kept. Del. College Agr. Ex. Sta.. Kewark, 
1889, pp. 172-174-, 

Establishes presence of copper in grapes that have been treated with -Bordeaux mixture 
and afterward washed -with dilute vinegar, as also in grapes TCceiving no treatuieat, i. c., 
natural; gives analyses of molasses, oatineai, Hour, beef liver, and New Orleans syriip- The 
number of XKarts of copper per million varies from U.8G in flour to 5S.S5 in beef liver. Treated 
grapes contain from 2.4 to t>.23 parts per million, an amount little, exceeding that in baking 
inolasses or oatmeal, and less than one-ninth that found in beef liver. (D. (1. F.) 

854i* Rathay, Em'ERIch. '^ericbt Uber eine im boheii Auftrage Seiner Escellenz des 
Herrn Ackerbau Ministers in Frankreich nntemommene Seise zur ¥acbforso!iiing 
iiber die Bebkrankbeit Black Rot. <Wieii, 1891, pp. 20, fig. 7. 

G-ivesa report of a visit made by the French Minister of Agriculture and several scientists 
to southern Franco in order to investigate the black rot fungus. The vines near Val Marie 
wfire first examined, this being the place where black rot was fir.st discovered in France. 
I)es]>ito the most energetic efforts by the Government extending over a period of five years 
the disease still exists in this region. The report concludes' by saying that black rot occnra 
sporadically throiighoot southern France, that no satisfactory remedy for it has been found, 
and that owing to its affecting green wood, its transportation on half-matured cuttings is 
made highly probable. (B. T. G.) 

855. Riley, C. V.' ' The outlook for 'applied entomology. ■ <Iiisect Life, yoI. hi, Wasliiiiff- 
tOB, Jan., 1891, pp. 181-210. 

Although devoted mainly to entornology, mention is made (pp. 192-195) of machines for 
using fungicides and iiisMfficides, among them the Japy and Gallo’ivay sprayer and the 
Strawsonizer. Eeferencols also made ipp. 197-198) to contagious diseases of liisocis, the 
statement being that the best results .so tar obtained have bceii with the I!7itomopkt'h<}ra of 
the chinch bug. Gives brief mention of method of studying tlie.se diseases. {J. F. J.) 

'856. [Roosevelt,' George W.] ■ [Experiment on potatoes in Bslgium,] <'Eepc>rt' of 
Statistician. U. S. Dept, of Agric., new sex., No. 92, Washington, Jan., and. 
Feb. [Feb. 12],, 1892, p. 27. 

A quotation from a report by Consul Roosevelt mentioning successful inise of Bordeaux 
mixture in combating potato rot. The plat treated, yielded 21,509 kilograms to the hectare, 
wTiile that untreated yielded only 6,900 kilograms to the hectare. (J. -F.J.) 

Rostrup,. E. Destruction des cryptogames nuisibles. <Rev. Mycol./yol. xiv, 
Toulouse, Jan, 1, 1892, pp. 29-33. 

Divides injurious fungi bito two elasses—one which can he controlled by the individoal 
farmer iiulepevulently of his neighbors, and another which xeevuires eoneerted action io 
eradicate. In the first class the author includes smuts of grain, Plamiocliophora bramem, 
Mdzoetmiia iriolaeea, Sclerotima trifoliorum., and rhoma mnffvinolenfci. In the second class 
M'O I%ytophf kora infestam and t\w Uredrne(P. For the latter he recoin riieii (Is legislation 
•which shall have for .an end the di.sinfectioii of seed, destmetion of Ijosta which produce any 
form of rust iliat will infect economic plants, .and tin? hindranee to the introduction of fungous 
diseases by plants or seeds from countries wiiere disease-sexist. (E. A.S.) 

858. S[M'mi], Mixtures , for grape ' diseases, <Am,;. Garcleiiing, vol. xin, New 

York,Fcd>.,1892,p.ll4,-|.col..'..'' 

Gives foriiuilm. for Bordeaux mixture and ainmoniaied copper carbonate sedution. (J. F. J.) 

859. [Smith, H. W.'] Frevention of pium knot, <Aib. GardcBiiiig, vol. xiii, New York, 

Feb., 1892, p. '11(5. ic(>L ■ 

Recommends cutting out. diseased hrauclies. Spraying with ammoniacal solution may 
check disease. (J. F.J.) , ■ ‘ 

'860. [Smith, H. W.] Bose mildew, <Aib. Gardening, yoI. -Niil New York, Feb., 1892, 

■ p. 115, -4 col. ' . , , , ‘ - ■' '' 

Recommencls as a preventive ^ ounce hypo.srdphite of .soda to 10 gallons water-, annuo- 
niacalsolutio^f copjier c.arbonate also recommended. (d. F.d,) 

SGI. .'Stahl,' J o'HN M. , Spraying in western Uliiiois. <CBlt. aiid ' Country Ocnt.,"V'o!. 
Ivi, Albany, 'Sept. 3, 1891, p. '716, 2 cols., 

. -' Gives -popular account -of successful use of remeclies a'gainat -grape diseases by' the- Nauv-o,o 
Fruit Growers’ Association. (D. G.F.)- 

862. S-TAHL, 'Wm. ..Hack .rot aB.d 'mildew. Fla, Disp,,' 'F'nrrner and' Fxn-it ".Grower, 
new sex., vol. ill, Jackscmville, Jan. 8, 1891, j). 25, 3 cols. 

Extract from circular of maimfaGturers of spraying niachi m-ry. ( D. G . F.) 

803. S'rEiHHN.s, C. 'W. Pear .bligbt: . .<’.Fla. Disp„',';FaTmer ,an.d. F-ri.-i.it .Glrowex, new se-r., 

- 'v'ol. IV,. J-'ae.ksc>n.'VllI-e,'Mar.-3,'lS92,.p.'-l63,'iebl, 

Says hlight was cured'.by sprink!ing',trc'o-.,,'.F.itiV..wpp6ras' and -''wat€uv'a;taMcspo(H.itii!''''to-'a- 
buclict of 'waten*. Some also put on- ground -'imd'-'hoe'd-'-in',."' (Quoted. from'^-Na'tio'iial "Stock- 
man.”) {LF.d.}'^'.''' -V: lb-', a;'',..":",'..."'-:'-: 
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Sll4. SwiXGLE^ W. T. Treatment of smuts of oats w&eat. <IJ, S. Dept. Agric., 
Div. of Veg. Filth., Farm. Boll, No. 5, Washington, Fob., 1.892, pp, 8, pi. 1. ” 
Descrilios tlie smuts of jrrain and gives an estinud.e of amount of damage resulting from 
the diseases. Gives direetioius for u'eatmeut, consisting mainly of immersing seed 'in hot 
water a.t. a tersii]'»eratiirf; of 132'"' to 135'-*'. Tliis is Itnowis as tlio Je.nsen treatment.' ' .Potassium 
siilitliitlo. for oats ami copper .snlpbatc for wlieaf also noticed. 8h,ort lilldiograpliy given on 
i!. S. (See also Agrin. Jmir. Gape Colony, vol. V, May 5, '1892, pp. Il-o.) (J'. ,F. ,'h) 

865. Van Si.yke, Ij. Eesults of analyses of some substances used in spraying. 

and Country Gent., vol. 'Lvn, AllnMiy, N. Y., Feb. 18, 1.892, p. 128, 1 col. 

States that a can of ‘‘ (.^oiiperdine” contairicd only Sf oa. of copper sulphate!, equal to, 4 oz. 
copper carljonate and 28 ox, ammonium carbonate. Cost was al)Out 29 etjiits. ,A sample of 
d,ry' 'Bordeaux contained 11. d2 jmr cent of co,ppcr instead of 15.24 per cent, as it should huAU^ 
dorse. Gives tests lor determining the jiurity of copper 8iilp,liate, copper carbonate, at.ul Paria 
green. (J. 'F. J'.) 

866. Van 8.lyke. L, Tlie adulteration of copper mixturesr <Gaa’(i, tind P\),,rest, vol. v/ 

New York, Fel'u 24, 1892, pp. 90-91. 

A vSiiiuiuary of eonclusiorss given in a paper read before the. Western New York Horticii'i- 
tural Society, mentioning tests for deterraining purity of varioirs fungicides. (J'. F. J.) 

867. 'Warner, Clarence I"). , Electricity in agriculture. <Scieiicc\, vol. :xi.x, New 

York, Jaa. 15, 1892, j>p. 35-37. 

Refers to the experiments made to show the influence of electric currents upon the growtli 
of plaiit-s. GiviiB details of eximriments made at Hatch Experiment Station,' Amherst, 'Mass., 
on lettuce to ascertain etfeets of an electric current on prevention of mildew. The result 
was that the largest liea<ls were- over the greatest number of wires and neare,sfcthe electrodes ; 
five out of fifteen died of mildew ill treated bed. Jt was found that the healthiest and lar* 
gest plants, as soon a's the. current became feeble or ceased altogether, began to' be affected 
with hiil dew. In beds without electric currents only three pbahts out of fifteen had par- 
tially developed, and only one was free from disease' In another experiment only five out 
of tweiit}’ plants 'Were vmatfected by luildcw in the treated betJ, while out of twenty plants' 
in an untreated bed all luit one died from mildew before half grown, and that one was badly 
diseased. The conclusion is that “ ihose plants subjected to tbe greatest elec-trical infiue,iico 
were luirdier, healthier, larger, bad a better color, and were much less afh'Ctei.l 'witb mildew 
than the others.” Grasse.^ were experimented with, but without marked results, (See also, 
Boll. No. 16, Mass., Hatch Ex. Sta., Jan., 1892, pip. 8; Sciciit. Am. Supplement, vol. xx.x, Feb. 13, 
J892, pp. 13436~13437 ; Am. Agric., vol. li. Mar.j 1.892, p. 20 1, -J (.uil. ; Exper. Station llec., vol. in, 
lYashiiigtoii, 1892. pp. 517-520; Gard. and Forest, vol v, Jan., 27, 1892, j)]). 47-48.) 

■■ (J-F.J.)" , ■ ■" : ^ 

868. Weed, C. Yf.. Spraying crops; Why, 'when, and w.here. <Rnral 'Piiblisliiiigv.Co.j'' 

New' YQ'rlv/1892, pp. l08, iliiistrated. 

Brief tUrectiona for combating some common insect and tungous pests. (B. T. G.) 

(See also, Nos. 665, 670, 673, 684, 696, 697, 698, 703, 704, 706, 707, 710, 716, 717, 
719, 720, 721,; 723, 724, 726, 729, 734, 739,' 740, 742, 743, 744, 746, 748, 750/ 751, 754, 
755,, 756, 757, 761, '766, 770, 774, 775, 777, '778, 780, 871, and S85.’ 

E.— PHYSIOLOGYj BlOLOGYj AND' GEOG.RAPHIGAL D'lSTEIB'lT'TION. 

Acloq'UE, a. Les champignons au point de vu© Mologique, ©conomique et taxo- 
iiomiqu©.' <Pa.ris, 1892, pp. 327, hgs. 60. 

The book is di\'ided into tlurtoen chnpt<'rs, tbe tirstof wliirh treats of the nature of fungi. 
ClmpferH 2, 3, and 4 discus.s anatomy, and C, 7, 8, and 9 deal with physiology of the fungi. 
In the tenth, eleventh, and twelfth cha]>ters. fnngi from an iH‘i>noi«ic standjurintMiro 
eonsidered. The thirteenth and last chapter is devoted to classit'ie-atkm, the systmuH ' of 
I'onrnefort, Micheli, Bulliard, Persoon, Link, Nees, Frit's, ami Leveille btung brielly re- 
■ ■ ^^ie'wed. .'Berktihw’s ajMem receives considerable attention, 'w'hlle BertillO'if s is given in 
. full {'B.T.'CL) 

[Anon.]' Parasitic fungus on locust ^Mediterrjmeu!! Nut., vol, i, Malta, Aug. 
"1,, '1891, p. 44, A col. 

Relers'to ex]»erimeufcs of Signor Tra.but in Algiers, 'where, .Bof-rj/tu aerkHormn bas beem 
' fo'und to destroy great numlmi’.s of locusts. .Experiiiieut's are b(.!''i:ng' 'iiuwle with a view of 
cultivating the 'parasite. {J. F.J.) * ' 

87 1« [,Anon.] Troccs-verhaux, seance du 10 mai 1891. <AhTi. 8oc. cfhortv'et dtot, 

■ I'Rit., de ri'h^rari'lt, 2 sdr., toruo x.xjh, .'M'ontiicllior, .^'^a.y'in,d Jiiiia, 1891, '|), 129. 

MM. vSahiit, Cathala, Barthelemy, CJmsIiet, Gaiixy, and Giai'din wert! unanimous in decjlai'- 
' ' ing that abrupt variations ’of temperature are very favorable to the spread of the pea<,!h 
curl, IJxoamii) Berk. M. Saimt stated* that three inetliodB of provention had 

been tried, the Bordeaux. luixture, decoctions of tobacco, and removal <»f 'the a'ffecl-ed leaves,. 

, None of them 'were very suceess'fiiL In 1890 the grape, ni ildc'w '(.Prroao.v|>om) was not ob- 
, ' served'diiring the summer, and froni May to 'Septeiube,r there was also an almost comp'lete 
absence of d(nv. On tbe contniry, during Sent cm her dew (x;ciiiTe<l on twelve days and there 
was an iiivasio,n of miklew. ,M. Gulrin. had fo'imd carbonate of soda/ better 'than Iliue .for 
fix i,Kg copper sulphate. " (E. F. 8'.) ■ . 

872; Boari>m,a„'N, 'E.. B. yThe cabbage, inrorm disease., <Insc(}t Liio, 'vol, ui, Wiiwli-' 

iisgtoti, June, 1891, pp, 409-410, 

,'''',._G4ves',accoimt oTspread of disease ‘‘■'2^useamBue',’'Glcstr^^^ infecting eabbagOH. 
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873, Bolley, H. L, Wkeatrust — is tHe infection local or general in origin? <'Agri'c. 
Science, vol.' v, Nov. and Dee., 1891, 'La Fayette, Iiid., pp. 259-264. 

Givea result of inquiries .anti details of experiments raade to ascertain wlietbei* wheat rust} 
niyceiium persists in the tissues of host plants through the winter, and at wliat time the 
rust appears on the grain. Does not think 'sprayingriviH he etfec't'uai in |'»reTeiiting rust. 
The uredospores are the chief agents of infection and may he carried for liiiles tliroitgii the 
air without loss of vitality, and the general infection of fields iliroug'ioot the, coiiiitry is 
thus accounted for. pj.P.J.) 

^7*1® BriURQUELOT, EM'. Matleres suer^es contenues dans les champignons. <BiiIL Soc. 
MycoL, France, voi. 7, fasc. 4, Paris, Dec. 31, 1891, pp. 222-232. 

, Mannitc was fiHsiid in the following ; Fsalliota arvensis Scliaeff., young: Tricholnnia album, 
Sehiei!'., adult; T.suIfureinn BulL, young, adult; T. reyph^ndeufi mhilt; Lepioia exeoriata 
, Sclueif., young; Hudnum repandum L., young, adult; H. sqnmitomm Scliadt. adult; 

Oarrf/rut L., adult; 0./oro?.osu Pcrs., young. Treliulose was found in the follow- 
ing: young, Ilupholmna ekeodes Paul., II, capnoldek- Pr., tStropharia Curt., 

Fh( iiunulu iilnk'okt Fr., Jldidomcf, sii>.ai>izans Fr., H. crmtvhmifonne Bull", fJlaudopus 
rariahiiisVvvH., Fleurntim ost.reatus jAcq,, Myeerut polygranima Bull., Jl. galericuiata Scop., 
Colkfhia loiiyipe,^ Bull., CUtoeybe iarerm Scop., 0. gcotrcpa Bull., Tnd'tolorna eineraseens 
Bull.. Lrpii)ta excoriata Sciuetf., Amanita di-obUi/orriiia \'itt,, J., nitida Fr., JJolbitus hip 
dnphihti, Fr., Ooprinus mkaci v-i Bull., C. aintmentarius Bull., Cortlnarins obtusns Fr., C. 
iinhiiJu! Fr.. (J. psammocepJialnfi BiuW., €. ctymillatus Fr., C\ torvns Fr., €. cinnamonieus h., 
f. nitbianafK-s Sow., 0. dafior Fr., fK ean'ule^cens SAnKfi'., €. (dancoptii< Cl Vitriimlor 

Pcrs., C. cyanopus Secret., G. crocoUtus Quel., G. argutiis Fr., 'Ihidmim repandum L. 
(E.A. S.) 

8'y5« Bourquelot, E!sl Surla presence de ramidon dang nn champignon apparteaant 
a la famille des Polyporees, le Boletus pachypus, Fr. < Jour.' Pharm. et cliimie, 
s<5r., txx'iv, Paris, Sept.,. 1891, PP'. 197-199. 

Be-ports presence in the cells of the p.seiidoparenchyma of .Boletm pachypus of a sub- 
stance whicli gives starcli reaction with iodine. This sub.stance appears to be in aninsoliibl© 
state apparently {is an ioipregnatioii of the membrane. Refers to work of Belziing and L. 
Rolland on the subject. (D. G. F.) 

B.oU'RQE'BOT, Em. Surla repartition desmati^res sucreds daas le cepe comestible 
(Boletus edulis, Bull.) et le cepe orange (Boletus aurantiaous, Bull ). <] Jour. Phar, 

et 'Cliimie, 5'^' sdr.J. xx'iv., Paris, Dec.. 15, 1891, pp. 521-524^ 

Gives analyses of stipe, pileiis and tubes of the hymeniiim of Boletus anraniiaeus ’Bull. 
and B. eduUs Bull. Finds that the stipe and pileus oi the.se species alone contain the starch 
ghico.se or mannitc, whih? the tubes of Iho hymcHiiim remain free from these reserve mate- 
rials. Ueasous that these reserve materials are not jireseiit in this portion because eon- 
siiuitid in the manufacture of the spores. Thinks this also explains the absence of dipterous 
larva* from the livmenium. Refer.s to pi’evious work on subject. (8ee ser. 5, t. XIX, p. 36&: 
t.XXIh 413, 497.' (D.G.F) 

.877. Brefeld, Oscar. Recent investigations of smut fungi and smut diseases. <;jour. 
MycoL, vol. v'l, WasMiigton, May 14,1890. pp.l~8; vSept, 10,1890, pp. 59-71; 

. April 30, 1891, pp. 153-164. ■ ' , ’ 

A translation of an addre.«!S delivered in Berlin before the Society of Agriculturists in 
February, 18S8. Deals with the nature of parasites causing smut, their mode of development, 
inethotl8J>tJvultivatioii, manner of infection, and generaliife history. {♦J.F.tT.I 

§.78# Catara, 'F. ■ Note .sur le parasitlsmo de qaelfiuss champignons. MycoL, 

,voL X'li'l.. Toulouse, Oct., 1891, pp. 177-180. ■■ ' ' 

(htes the Mlowing iuatauces of fungi, which usiially live as saprophyte.s, becoiniug para- 
sitic to such an extent as to be decidedly injurious to ve‘T«?(;.iition; jjotyytk vnbjnrk ou 
brauche.s of G/'b’U';, Dahlia, and Felargonium zonak; Botrytis n, sp. on Ttdipa. gemeriam ; 
Cdadimpifrlinn, herhnrum, on rasj^berry, Gyms mvoluta, FotirM'oya gigantsa'y Agave amerkana, 
A. mlmiana, m\(l A. rigida; ]^h}lyporm ulmariiis m\ iAmrwts. (E.’A. S.) 

§7!l* Charrin, A. La, nature des secretions mioroblenneB C'Rov. Geii. Sci'. i:m',ro/e,fc, 
upplhj., 2 aiii'i'., Paris, Mar. 15, 1891, pp. 129-134. ' ■ 

General discuvsaiaii of the subject, {E. F, S.) 

.§80. CoNSTANTix, J. , Etude stir la culture des'basidiomyeetes. cTRe-v. Ge'iu d. "Bob., t«. 

■.,3/lhim, Dee,15,'1891,pp. 49^^^ 

Afte.r diseu.ssiug in a general w'ay the well-known methods of aricicut and ra<Miern mush- 
room (uilt.ure tliehuitiior gives the results of his investigations upon the cultivation in uii- 
trieut media, of Xyc.talis lycoperdoides and Maramnms okas. Succeeded in producing from 
chlamydospores fully devadoped specimens of Nyctalis, with mature basidia, in tills regard 
surpassing Brefeld iii his cultivations of the same species. Uses as nutrient substrata upon 
which to grow the linst siie tries sterile slices of potato dipped iir orange Juictl slices of car- 
rot. slices of turnip, leaves of the oak and beech, and fragraeiits of other basidioraycetTOUS 
fungi. 'Finds the behavior of Ab/ctaK? upon various substrataras indicative of the xincer* 
tain ground upon whicli N. caliyinosa, X, nahsedm, mu\ N. muyrnphyUa stand and reports the 
v.ariatiou under dilleront conditions of nourishment as very great. Finds, contrary to Brc- 
ftdd, that .sporCvS of Nyetaliit germinate easily upon the most diverse media and the parasii- 
isin of the species hinted at by Brefeld is made doubtful. In ihe cullivatiou of Marasmias 
the atillior used stcrilize.d olivhi leaves and obtained juirc spi>rcs by allowing basidiosporoH 
to iall in small glass platos hUcil wnth sterile water placed beneath the xuious. Suggests 
possible application of pure artificial cultures to the industry. (D. G, F.) 
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881. Deabxess, J, Poisoning from eating fangi. ^Farmers’ Artvocai-e, to1.'XX,\% 

' Loudon, p. 2.16, tig. !.■ 

Crlves full account of a, fatal case of poisoning attrihuted to eating ot iTdvHkc t'scvlenfa 
(Fries.), Tliis species has hitiierto been con-sidcrcai edible, by Eei-lcehiy, Hilbert, ..IVnriiett, 
and Julius Parmer. ‘Wiule author thinks it is not clearly jtroveii that;, the species is poisoro 
0113 he decides it is imlit lor use. (I), G.F.) 

§82® Devaux, H.enri. Etude experimentale sur Faeration des tissus iiiasafs : latroiiuc- 
tioii a 1’ etude da meGaiiisme des echaiiges gazeux chez les plantes aeriemies. 

Sc,i. Nat, Bot .5 ser., vii^ vol. xiv, Paris, ISHl, pin 297-395, iig. 5. 

In course of liis extended iiives.tigations the author (jxaininert the <a)mmf>n eslible agaidc 
I^salUota cmit 2 M 8 tn>i. There is easy" conumuneation through the inierna'I tissues, hut flie 
exterior is only sligiitly porous. T'lie coiupasit..ion of tlic internal ga.s d,itfered only slightly 
from the atmd.sphere, ‘but varied souiewliat trom time to time. The pivtportion of oxygen 
may fall below 1(5 i,n 1)0. Seven analyses arc given, and analogous results arc said to liiU'o 
laAn obtained with another subject. The examination wnas made before the ]uleus was 
de.v'eloped. (E. F. S.) 

8S3. [Ei>,iTORrAL.] A novel mode of using disease germs. <^Iiisect vol,. 

Was,hiiigto«, Nov., 1891, p. 152. 

Gives ah.stract of a circular of a French firm advertising for sale culture tubes for the de- 
struction of the white grub. States metliods recommended. (J. F. J .) 

88-L [Editoimal.'I Work in Algeria wifck a fungous disease of tke locust. C^Iiisect Iiife, 
vol. IV, llAPsiiiiigtoii, Nov., 1891, pj>. 151-152. 

Abstract of a paper by Kiinckel and Langlois on a disease caused by Lachnldium acri- 
dioruiii n. s\}. The experiments are not enodiiraging. (J. F. J.) 

885. Eyclesheimer, A. C. Club root in the TTnited States. <Jour. .MycoL, voL vii, 
No. 2, Wasliiiigton, Atar, 10, 1892, pp. 79-80, pi. xv, xvi, iigs.*2. 

Discusses the distribution and general cliaraoter.s of the di.soa.se. This i.s followed Ify a 
detailed statement of the effect of The disease on the tissues of variou.s plants, I'larticiilarly 
cabbages and turnips. There is no known cure after the di.seasc is establisluMl, but pre* 
ventive measures may he elfectual. Of all iueau.s tried lime socm.s ti.) !jc the luisi,., St;ei‘ili/.a.- 
tion of the soil of tlie hotbed is also rocotmnended. A short hibliogra))hy is given at tho 
end of the paper. (J. F. J.) 

8S6. Forbes, S. A. On a bacterial insect disease. ■ <Amer. Aloutk. Micros. Jour.', voL 
XII, WasMngtoii, Nov., 1S91, pp. 246-249. " 

De.scribes disease affecting chinch bugs, caused by Mi.cromccm inMctorum Burr. No 
succes.s has been, met within aitempting to inoculate imsects with the di.seaae, beoause all 
examples examined w'ere infected wdth the llicroeaecua in question. (J. F. J.) 

Fries, Eob. Om -svampfioran i vara- vaxthus. <Bot. Notiser, Lund, 1891, pp. 

. 145-157. 

Fungi arr;u!g<‘d in three groiip.s: (1) Spccie.s wdiich, under natural circ!uustiiiice.s, are 
living in open air, but which accidentally may also occur in lu»tliou.s<‘.s, often with a sonn^ 
what chanked habit and appearance. (2) 8pccie.s wJiich par pte/brcncc iire- inlmbitanis of 
holbousc.s, ami which do not occur in other xdace.s at Ica.st not in Sweden. (•’!) Species 
wiih-h ha ve been accidentally iiitroduceil from soutlicrii lands. The .stu-mul group imdiulcH 
several loterosting spceie.s, mo.st of wliich occur in great nbuml-uice, .such a.s Tc/ob/.f. rc* 
2 ‘>('(:(>irpci;, Ariarlniti Ctdiinatm, A , volmceua, A. parmilu;s, A. aoa/er/a.s I’oliipoi'tia c/’ypb/ranb 
C(ij>rhius I) ifii' in cf. v(i 2 >or aria, niiil IJiidnaupiiini carnnnn. I'ut, Vidy bew MjiecfeH 

mentioned as la-presen ting the hi group e. //. IJuifida ImizonH, AgfoAni,^ geradrr 
tcHtv.diiidla. (Theo. lioini.} 

888. ' (x.:VLLOWA.Y, B. T. Observations on the life history of Dnciiiula spiralis. <C,19'oc. Aiii . 

"Asso. Adv. 'Set., vol. xxxix, July, 1891, Baleru, Mu.'ss., p, 333, 3 

kvALdaxict (.sec^No. 132). (J. F. J;) ^ ' 

'889. CtALLOway,,T. W. .Notes on the fungus causing damping off and other allied forms. 
<kTraiis. A'lass. Hort, Soc., Part 1, Bo.stou, 1891, pp, 10, |'>L 2. 

Eecord-s ioteresting observations on ritfhmnt debanjmium iinti^aprotegij/fa mjulo 

ill tlH?cr3T)togamic laboratory. Harvard Djiivor.-sity. (B. T. G.) 

89#* GiauDj'A. Siirle champignon -parasite des criqiietspMerins.' < 'CoiJi'tdu reiatl. AratL 
, ' cL.S'C., Pari«, Dec. 7, 1891, pp. 813-8-16. - ' , : ' 

The author .says that Prof. H. Trahiit has found that LachMdmm> aeridiotwii (“Haiai :m 
identical with tlic fungus found in difterent parte of Algeria, on the aame lio.st. Older ciil. 
tares of the fungus furnish ev,idenc6 aa'to its systematic positio'U, ' On the iim-ec,ts them- 
selves it presented two different forms, designated Clado$poHum ami Ih/Mirluin, or 
sparium. In yo ting cultures tho latter predominates. Wlien tlio cultures bocunio older 
chlamydo.spore.s make their appearance. From this timo parts of the i’unguH pass through 
stages closely resembling the. genera Barcinedki, Btemphylium, Matn'osiwna.ni' am] Masfrn 
sporinm. (.todoiipio'Mew, /icr&imm also passes. thixiugh similar atage.s, aiul it i.s prohahle llutt 
thc-two fungi arc tdosely-ndated. It Is^alsolikely -that tho gcnciA'represciited ht thtU.ranM- 
.fornuiiion.s arc really 'not i-nfl'epeiH'kU'it-genen^'-ini-fc'.ste.gcA in the deveIo|Hmujt of some 
A8C‘om.y-(''ete. , Tim . L({,ehnidiu7ii closely resembles the Fumriuafi. on violet ieavcH and cln'stn ut 
■ 'trees.' '(E. A.SJ'. ■' . '- -' 
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Gosio, B. ■ Action of microphytes on solid compounds ' of arsenic; a recapitiilatiMi. 

, Science, a'oL xix. New York, Feb. 19^ 1S92, xb;>* 104-106. 

A paper cm, the I'Hiisoiion.s prodtiet.s derivedfroii'i wall I'lai'ters containiuo' arsenic. Gives 
TiietIjCHls u,,se(i to ascertain whoi.licr the. arsenical ra.i>f>rs are due to {Lac prt'senep oi* ])arasitio 
mohls iilneoriiiL) ,Hy means of ]>i:ire cult' ires of l\midUium 'jlaiu'iihi, glaiiem, 

and j1/aeor wnmfo, it was found that the two latter, and more especially iln/la.si. uTtv'e rise to 
arsenical gas when grown in arsenia,te<l caltnre media. EKperlmeTits led to tl'se eoiidiisions: 

(1) tliat tile M'u(!or grew vigorously in. media eontaining coiisideralde qiianfities of arsenic ; 

(2) that niany solid eompoiunls of arscnii,* give gases through t lie activity of tlje fungus 
which vegetates in eontnet with them; (hlthis evolution of gas is constant and ia,flts,o,g" in 
ejiftc {jif oxygen conipovinds of arseiuc, including' arsenitc of eopiier; (4) in certain eoinlltioiis 

humidity, tevr<]>er!Vvare, and, light, arseuieal gasc-s a.re given off from luingiugs coloreii 
wit h Selieele's and Schwelnfurtlds" green, through the vegetatioii of the. J/croc, uud there is 
ihinger in breatliiiig these exhidatioiis. (J. F. J.) ■ 

892. H., -■ * * Ct. Suspicious fungi. <[Gult. and Count. Gont., vol. Lvn, Albanvj 

N. Y., Mar. 10, 1,892, p. 187, i col. ’ ' 

Queries whether corn smut has any poisonous etleet on eattle or whether two or three 
niontlis in the .silo would lend to destroy its vitality. Notes the <lisapi>ea!‘a,iice <.>f ergot from 
]‘ye fields in recent year's. (J. F. J.) 

893. Ha'LSI’ED, IB I). Autumn leaves disperse their molds. <;Aiti. Agric., voi. L, New 

York, Dec.j, 189,1, p. 700, Y coL, 

lleiers to tlic^ distribution of fungou.s .s])ores over wide areas by means of the wind. 
(J. F. J.) (See Kan-sas Weekly Capital, Topeka. May ,o, 1892.) 

894 « .KiENiTZ--G:ifRLOFF, F. DieProtoplasmaverbiadimgenzwisclienbeiiaolibarteiiGewe'bes- 
elemeiiten in der Pflanze. B'Bot. Zeit., Jitlirg. 49^' Leipzi.g, Jan. 2. 9, 16, 23, 30; 
1891; pp. 1-10, 17-26, 33-46, ,4B--60, 65-74, pi. 2., , , ; ' , ■ " ' 

Till*, paper deals mostly with the continuity of iirotopla.sm in higher plants, but on fiO 
the implication is made that parasitic fungi oiitaiii their nourislimbnt from the liost ceil hy 
scau’etiiig a diastasc-libe ferraent. On p. G7 the author proposes thtv theory that the fungus 
hvphm mTicheiis obtain tluur nourisiimeut from the rdgaf cells by seereting an enzyme. 

., , Yhinks protoplfismie connections may be found -between the -neighboririg ,,-Ci 0 l!s of foiigi 
wdiaii iiot alii he cells are ccpially engaged in absorl;ung noindslinnait. .Further slates that 
their presence is rendered .more. probViblc from the fact 'that pits have been u'oserved in the 
(W.T.S.) 

895. Lagehhkim, G. de. The relationsMp of Pneeima and Pliragmidinm. C^J'onrii. 
MycoL, vol. VI, Wa.sliiugtoii, Jan. 6, .1891, pp. 111-113. 

Give.s difi'crmici-’S usually stated as occiisTUtg between the two genera, e.sxiecially.in the 
• televitospoRiK ainl uredospores, ex.amining varifuis species. Cemcludes tlibre are points of 
rcasetublaiuuGKfiweeii luirnerous species (d* the two genera. (J. F.J,) 

MotJJ/r, YL Le. * Le para<3ite du haniieton. <^Coinpfc, rend. Acad. ,d. sc.; 
c xii I, Paris, ,A,iig'. 3, 1891, PP-, 272-274.' 

Tlumiuthor states tliat he has Ywepared euU’urevS of the. parasite on a large scale and urges 
the necessity of combating tlie heetle by infecting the soil before the triinsformatioft of the 
larva occur.s. Tla.s ion ml spores produced hotli on the .external mycrdiuin and within the 
body of tie larva, filling the latter witlra. whitish po wrier, (’olturc tulies infected with both 
kiiuls of .spore.s and with parts of the body of a. mummified larvfi have given IdcTitieal re.sults, 
the fintgila produced having the aaine. rdHvmcters as tiuit on tlH‘ wr-wm. JK. A. f>.) 

897. OsbG.RN, IlRi'UiEriT, Oil'tlie use of contagious diseases in contending with injurious in- 

sects. --C^lfisectlLlfe', yo'l. i,U; Waslungtoii, 'Nov. 1, 1890, .j.ip, 141-145. , 

llefers in a. general way to the various diseases of insects, some of 'Whie,!:) are causwl.by 
fungi, an<l to the dilHcultic.s in their study. GivcH an account of an atteiupt to introdnee a 
' , disc'asc of cabl>agc worufs caused by a'sperues of 2lirrom!em‘. ' ,!,■»clie'^■c^s the 'disease maybe. 
'»■ ' , transferred from' pl'acc to' 'jducc,' but that it spreads very slowly aiid,' t,,li,e final results are nn- 

' certain. (J. F, J.) 

898. P.|i:A,K.so,N; A. W. Constitutional health of plants. •Y'Gard. mid Forest, 'vof, v, 'New*'' 

■ 'York;.Yimb 9, 1892,p. 118, licol. 

Notes .that. u,t times the- spores causing blaik -imt. destro.y, certain viu'ietios of "grapes and 
not <ttlu*rs. TIkvIvcs is at tinics exempt when the C'oucorti is destroyed, Qiu^rfc.s whetlser 
antidotes for certain di.seascs uiiglit not lie supplied fdants through their absoi jifcive systems. 
Healthy plants are better able to resist attacks t>f disease aiMl wlieii attacked are moTe 
lik(dy to recover. An iiistaimc of this i.s given froui the potato. (J. F. J.) 

899. Pea 1 WON, A. W. The constitutional health of. plants, <]GattX.''aiid Fo'rest', voL -V^ 

New York, Mar. 16, .18'92, pp. 130-131, 14 eoL ■ 

0 5 vc.s results of ex)a‘riinent8 with nitrate of soda as, a preventive of strawlauTv h-af-blight. 
Conshler.s that the numunity from dise.ase wa.s due to vigorou.s growth and the stimulating 
eifecd. of nitrate. Pnining pear "trees- by stimulating grirwth .prcveiiled attacks of leaf-blight 
and cracking due to ntucidudrwr. At J, 

,900. Riley, 0. V. Applied entomology in the United States. ' <A.ni. AgTic., voL .li. Now 
- Y diky J'ai'ii>'yl892ypp.;38-40.--'^ ■ -, c"- ■ 

Fcfera incidmitally to iiac of fungous germs for destruction of insects. (4, F. JJ 

16486—3510. 3-— --9 ;' C:- I:;- 
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$#!• Ros-e^, F. lemerlomgen iiber die Bedeutog cler Heterogamie fdr {lie'BiHuiig itacl 
Srlialtiiiis’ der Arteii ini AiiscHuss an awei Arbeiteii von W. Bnrc'k. <i:Sot.. _Zcf.itf.j 
49 Ja:lirglj Lei|> 2 ig, Miir. 27., 1891, x>x>. 201-211, April Jl, 1891, p]}» 217-22(i 

\iil;lK)r considers tlie followiiia: works l:>v ‘'UeTMT KJeisiiOgnmie ini' weitercm 

Siaiie miti dns Ivuiyilit-Darwiifsclie OoscI-k” (Anualesdu dardSn ,l:’.otaiii(;i«WM!o ikiiteiiKorg, 
vr)l VII, T»p. 122-ltti, taf. 4) and “■ Bcntige. bedeiikingcii do tJieorie van Weismjiiiii 

de beter-kcnia dor soxueele vo(,>r4',plaiil..rii,ii- "in vorbaiid incli dc wel. v;m 3\iri.ii'Sitr 
Darwin” (Natruirkundli; Tijdscltrifl} voor IMedorlaiHlscIi Indib, 3>5'1 (aeldsic, He.rie, dsel 
X, pp. 5f0’-544, pi. I), i'liscliases t'ljo importance of crosa-feiiiliwition in pinnis and also 
^VeilioaTm’B tkeofy tliat varialuiity depcntis on sexual reprodiictjoii. .IVIost,. of tlio^ tirtiele 
dismisses pliancroiiams, init on }■'• 225 lie mldnccs tlie alga-lijai IVinsi a.s an oxaiipde of idaiits 
liavesexual uropaGiatioii imii* as examidc a variable jiTonp, in 
sr)«‘ie-s, wliicli pronagadc exelusicely by asexual means. MeutiouB that t.Iuise jiiiifjii are 
ciicinieally and bistologloally muok diflerentiated. Meutioius lli-ediuem a.s proa;<‘tulo)’s tO 
liasidioraycetcs. Opjioses tl'ie Knigiil-Darwin law aiul Wci.siuanu’s llu'ory. (W. T. S.) 

902. Snow, F« H. Experiments for tb© destruction of cMncli kigs in tlie field by tlie artifi- 

cial introduction of contagious diseases. <Insect Life, yoI. ii:i, 'Was] i in g tun, Mar. , 
1891, pp. 279-284. 

Gives details of exporiiuonts made in 18S9 and ISDO to spread an iiifcctloii.s d:is<?aae. 'irhiau'-) 
diseases were noticed, one caused by Entomophthom or Ehnpum, one, by a lUerijcomis^ and 
tlie third by a. .species of Avana or Trichoderma. Xnmerous letters are quoted giving details 
of success of the work. (d. F. J.) 

903. Stoller, Jas, II. Studies in plant biology. II.-— Tb© green mold. ■'C-Fop. Sci.eiico 

K'ews', Tol. XXV, BostOHj Slar., 1891^ pp. 33-34, 2 cols. • 

Describes briefly in popular language the biology of Pemdllium gUtwum. (I). (I, E.) ' ' ' ■ 

##4 » St'KATON, C. E. Tbe vain© of attractive ebaracters to fungi. <S«yUii!;C6' (-Hos.sip, No,' 
■ 314, London, Fcl)., 1891, jop. 44-4-5. 

Quotation of an article in “Nature,” noticing the colors and odors of fungi, and ndvamiug 
ttie idea that these are characters for attracting insects and aninuths to aid in the imiltipliou" 
tion of tlie species. Says it is necessary for spores of Acfariiius t'ahipf.uins t.o |)asa thrmigli 
the bodies of animals before they will genniuato and produce liijuaiial tlireads. BelievcH 
tins to be the ease with other species also. (d. E. J.) 

Ya.x B-KEDA de- Haan, J. Xes Experiences. d© M. Beyeriiicb sur les Bacteries liwiii- 
neuseS' ©t lent nutiition. ■ <^Rev. gdne.'sci. pure et appli., ,2,'-” ami., Paris,' 'Feb. 
15, 1891, pp.;81-82. ■ ■ ' ' : _ 

Paper basenl paidly on niomoirs in et naiurfitlesy 

tome XX..Trf, and partly on nnpnblisbed'data furiiisbed by the author. Six species cd* 'Pludi'')- 
bacterium are distinguished, Fh. phosphorescens^ indicum^ hmiimmfn^ hedtimvm^ anrl 

pPiigeri. 'The first renders fish phosphorescent, the second is found in the p.v jitei'H of the IiV' 
diaii Ocean, the tiiird on the coasts of Holland, and the others jn tlie Baltic Seu;. .Beyerinek’a 
culture methods are descrihed, and especially a now method ibilled aiixan<>graplut\bvlH:‘:rel:iy 
he is able to study the exact efiect of nutrient substances simply or in c.<uubimdion. Tim 
pliospliorescrmee can be produced or eliminated at will without destruction of the organ isniB, 
and is believed to be an accidental consequence of iTi,vter,nal cbewical provessc-s. XHttbreut 
fo,nns can be separated by their behavior toward diastaac.s. llecently I besi* plmiubacierJui 
hare-been used to show that the Ghamberland filter is germ-proof. (B. If, S.) 

Yax Tiegeem, M. D. Prix Montagne (Commissaires : MM, Biichartro, 'Trdeiil, C!iati!i, 
Boniet; .Van.Tiegbem, rapporteur). <]Comp'l;. rend. Aeacl, ci. so., vo,!. c::x-,ri,L 
Pam, Dec. 21, 1891, pp. 920-922. 

Notes the granting of this academic prize to Heiiri .Tvmicllc ituva iiiairuHrrrdpfnin'Uuidr cio 
titled, Mtxkerches phydologiques sur Us LieMns. This iuvcstigatiuu was c.arrit'fl <?u in (he 
laboratory of vegetable biology instituted by the faculty of ntdcnccs of Paris in the ror<>Ht of 
, Fontainebleau- Af. 4. devoted 'himself especially to tbestndv of the. exc.huiigi*. of gascH iuluug 
place between lichens and the air imdcr varying dcgims of light, huniidii.y, and , heat. In 

obscurity both components of tbe licdieix renpire, and the respiratory quotient. iA' alway-H 

less than unity, .about 0.8 oxygen is fixed. In light, the assimilation of c.arhon, e.Vfdust vid y 
through tlie chlorophyll of the alga., predonrimitea over respiration, although llu^ hd-ler coib. 
tiniies in both alg.a and fungus. This predominauee varies greatly aceordiug t,u t.ho KjH-eifs 
and is less noticeable in proportion as the alga ocenpioahess spar.e. In fnii ieuhtse aud 
Miaceous lichens it is stroiig and very noticeable even in dilfiised light. In cruslaruous 
Ikdiens 3t is feeble and only manifest mlhe sun. In all cases the quotient of assimilatiou 

COT. greater than one .and may rise to 1 . 5 , 1 . 0 , or oven 1 .8, a part of the libera, ti^l ox.v gen in 
' therefore borrowed, from some other source than the carbon dioxide of ilm aJr. FruiicuioKr^ 
. and hdiaceoiis lichens contain rifiathrely littl© water, at four times tludr <!rv 

w'C!ght,aud can not lose' th'is wdthout injury.' , G-olatinons lichens contain much wmler, even 
t’lventy.foin' times their dry weight, and can lose it 'all without iniurv. Moistened after 
, complete drying they again take 'up the normal nxcba,nge of gases. Lichens hear great 
vanatuMis ot temperature without infpiry. ."They, arc iiiicbanged "a;fter throe days at tfj'J (1., 
alter iiftean hours at 50 o, after, five hours at 60o, At these tempem.turoH (Imli' resoisni ion 
, co'iitiiiiies normal, hut assimilation. ceaSas after on'e day at three hours at, riO*-'*, and tli irtv 
minutes a.t 0 U;h Ifievated tempenatuTOs thereibre suppress the assiinilatiuti <d‘<‘urlHm wiMh 
. : ., Out cliiiuujshmg, .the. reHpinition--~i.<j.,-.f5hjuigo the alga wdthmit airecding ihe fumum. Lie!*. 

' . 'ens .a^,resi,st:-very .low^tempe^^^^ cven'.below —hP. At — KP roHiundion Is very hHjhIo; 
at —*.0'? It ceases ©ntiroiy. , On.,.the- contrary, ;the. assimilation of .carbon not only cmiilmw at 
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tlipKfi tenspPT.itnrea, l)ut aiao at imuili Inwer ones, ereii —40'^, when, by tlie freexin" of a part 
of its water or<*.<.mRtit!i.ifcioji, tlic lielieii lias taken tbe riousistency of a. block of ice. ' Low teiii- 
peratares tiun'ei'ore stop respiration while perjiiittins tlni assiniilatiori of oarboii—i e., tliey 
■ ariVct the fungus and not the alga. By reason (d‘ the double constito tit ni oi liciiciis tiie.s© 
two sorts of gaseous exchange wincli go on simultaneously in green, plants in light can he 
Ktpiarafed bv the action of heat, respiration only, carricil'oji % th(:riVi,r.giis, uersi'-4 ing at 
high teiniieratures and assimilation only, carried on by the alga,' persisting at low tempera- 
tures. 

907. We,bster, F. M'. A podurid wMcli destroys the red rust of wliest <^rjiseet Li,foj 
Tol. iij WasliiDgton, Jaii.-Feb., 1890, pp. 259-260. 

Ilecords a species of ISTtutropter {Sinimthuriis') foe«ling o,n uTedoapores of 'wlieat rust {Jhic- 
cinia rubigo-vem) . AVhile. the spores eaten are destroyed, the hairs on tfie liody of the insects 
serve to coiivey other spores from .one jdant to another and thus aid in distributing it. (J. 
F. J'.) ■ 

Seo pilso Nos. 661, 721j 724^ 732, 76i), 760; 854; 933, and 939.) 

‘ E. — MORPliOLOaY AND CLASSIFICATION OF EUNGI» 


I.—GENEUAr. WOIIKS. 


Batt.ry, F. M. Botany: Contributions to the Queensland iiora» A'Dept. of AgrL 
• QiieeiisladMl, Bull. hk>, 9, Brisbtine, May, 1891, p. 32. 

Gives description of OloM^sporhim Clce. & Mass., as occurriog in tiie goIodv. 

(J. F.J.) 

BA,i,bEy, F. M, Contributions to the Queensland fora. <De|:>t.. Agrlc. cd (bi( 3 ei.i,s- 
Innd, ibill. Nth 13, Bilslume; Dee.; 1891, pp 

ITiuler ftingi (P'p* 31)“3«S) gives list of siKMides found 'With descriptive Jioi^es. No new species. 

dl.#» Boknbt, M. , Prix Besmaderes (Commissaires: -MM, Biieliartre, ¥an Tieghem, Cliatin. 
Treciil; Bornet, rapporteur). <^Coin|>t, rend. Acad. d. sci,, vol. cxiii, Fa.-ris, 

. Dec. 21, 1891, pp. 918-920. 

Notes the eonferriug of this Aeadernie pri’/,e on .A. N. Berlcse for Tinadtorirus work in My- 
cology, (‘spin'io'lly for IhiYm impoidniit ]MiUlie;iti(>rKs. {]) A m<m(»griipls of ijis- gem ru 
perd^' ( ■Inlh.Vi'.mpera, and Piircndphora, fonnhig a volume of 2150 pagew, aceonipauied by VJ col- 
oi’od 'iVlati'S, repre.seiiting ,1.11 specic.s: (2) leones FKmios'uni a'l itsmn S/dlopes SfteeariiloNiB 
deem nod aim. of which great. t:‘.nti',rjH'iso two }taris ilinstraiing I'yrenouiyeitt-s have been 
issued ; (3) Fu.inji rnoeieolm, a vohiine eonlaining 200 pages and 71 color* d plates jlesigued :uid 
It tlio, graphed Ity the autlvor, tind in whitdi Ite has doulded the number of fungi known pre- 
viously to ot'cur on the niulimrry, and btonght out variotis other inleresj ing faets. c a., th.'it 
theiungotis flora (tldhemnlbfuay is qiiiledifferentfroni thatof lilt' olive, but related t<) that of 
the (dmVnid ibwwm’itm., and that certain groups of fungi are wiiolly wanting, notaldy tlie 
Hypadrmri, vvantingm^d^^^ 

('MiA.TtN, 'M. Prix There (Commissaires: MM. Duohartre, Blanchard, Yan Tieghem, 
Bornet; Chatin, rapporteur). <€b>m]r. ■ rend. Acad, ties stg, vol, CArii, .Faris, 
„ , Dec. 21, 1891, 'p. 933.' : . 

Note on tlie ('onferring ot this aeadernie prize on MAf, J. Constantin and L. Dulbiir for 
the.ir JSnnreelle Floee des (Jhmnpl\pwns, This tforn., modeled on .M. (.tastcui Boivnier's pha:*no-' 
gariiic flora, contains 3,813 tignreH, and has for its olijoet the easy* detennination of ail the 
fungi'growing in Franee as well as o.f most I^luropean species. . (IL F. 8.) 

Cerj 'INSL, enumeration of tungi recently discovered' in New Zealand. 

<Tt‘ni]8,' &'/Pi‘oc. N<?.w Zeabtiid Inst..\lV>r 'igtio-yol. 'xxiii, W'elling-toii, Mav, 
1891, pp. 391-398. ’ ' ' , , ' y 

' ' ■ ft i VOS list of species .collected in New Zealand as id eii tided l^vM. C, Cooke i'u London, 
Eng. (J.F.J:,) ■ 

■913, El'lls, j. if, atiddSvERnART, B. M'. ■ New species- of fungi. '<Jc>ii;r. Nlyeol.,, vol. 

' 'VH, No. 2, Wiisl:iingtoip Ma,T. 10, 1892, pp. 130-135. , 

The following nCAV sptndes are de.scidbcd: IhrccGrtn .wA^sdor/ft on of Teoxi mmi plun- 

cum,'. l \ aarojopi. on leaves of Agropymmi glanemn; Htietia eomprensa on doad limbs of r</r- 

pinm aineeieniia; TritblidieUa pygmma, on Tahnela hypnxufoUes i,n 

shrub or trwi iVoin Paraguay; I%idlastieta cHdstmm on leaves of (ielaeniinm scMycrrunm 
(( 5 uit.); Ih r/iofhniendri on leraves, of Jlhododendrmi catawbiense-; Fidiawop^LH alheseena on 
dead linibs of AT(;w/Mo Stagonospm:a spiimeim on vsjdnach; idepitvrkt ebnni on 

leaves of JUymm mnadensisi:' S.jaelimani, on le.aves, of OUmatlH jaekmani; >V. saeehanua. on 
leave.s of seedling Acer mceharinum ; N. drummomUi, on leaves of Phlox- drinnmondri; He'n- 
' dermiia- ge-ographica, on fali'.m’ and'- decaying. "chestnut- leaves; Olaa)ii2mriugh cuUdpm on 
loaves of Vatalga bignonioideis; rifccoZoraW'j^tm }eatve.s of Acer rnhrvm.; Mekfneonhfw mag- 
nolim on dead trnnk.s of Mcigmlid glamm-i ' Ikstalazzia l<tterrpe(i on dead b\gumes ot' Cm^sat 
dhammeriMa: l<e.olcimtnclivmcatie.m on lenves of VaHca Mae eorporium- fahaehruui 

on leaves of cultivated tobacco; JI. lungipes on the same; J[lraehy^pomm-eanml€}mpnTii>> 

■■ - gfiio ott Talm amMmsffmd Olasierosporium papuU on leaves of Populm irem-uMdee, md 
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91-!. Eli.is, .T. I!., & iTAi.sTnn, R. D. New fungi. <.Tonr. JTtcoI., vol. vi, Waslihig- 

toil, Mi'iy,' I8iX), 

t!i€ l'ol|<»\viir4 uuw si'H‘C.ie,s ; w oii Mo[lifiJ0'm’rlwilkifa.:^SY^^^^ 

T(/d}>irkuf' «»n Uifdhei^ia lachrktfu h\ 'hirta; (ilmot^poi iinn idadoHpnrimdm on tlyperuufnh 
findlhnu • <’)/?rj)(fro«poruMii. ln.dii< on I rL^ iun\sktihr^ ypiipuksmvii on ryrola ridmulijih. 

Iju; ('r/rotipora b/mnachky mi Lyf^iiitaidua .stricta: (Lckovnuim aieome pmujvHn; anctCo^ 
iiiot tUdiu ill .^piiian(v oil (J. F. J.) 

915„ Ellis, J. B., &■ Gal'i.oway, B. T. Kew species of faiigi. <.Joiir. Myco!.,, vol. 
VI, WMsliiiigtoD, j^iay 14, 1890, pp. 81-39. 

Po.scriho iliR followinii' new .specii^s: /AVofenm. on Cfdpu aeitnmaM.) IMk 
laqn'\\*<tmisiHn-mm'0 hruakii on' Aittlropoyoth apqentniar Hm'oHimnuni dlmi Wintt'r, ear. 
2 )i-ni‘in''!HliiGn Andr(ypoqo)i provinciaUH: S. (werhartii (m Aiuhutpatjon vinjuikmi lUdymok^ 
r.hfrrkt (kmidafa on fleinl oak linibw; Ophkma'tfia ernrhartU on old Iiiafntpe dUpiia aiid 
(leeaviii.sj; bark of oak limbs; (lia'okpovm'm: on IMUmdra vbyurkuir ('ereo,spom 

brn/ikii on enltivaferi Geran'mm ; Ikndrodoekimn on liclien thallus, ami A'tao’boay 

oil decaying ibbr//«j;amrffO‘OAYf. (J. F. J.) 

916. Ellis, J. B., & Langlois, A. B, Kew species of Louisiana fungi. <J(>ur. aMyvol.;, 

vol. VI, \Viis,]jingtoii, May 14, 1890, pp. 35-97. 

The foUowiTig .species are (lescribed: fHdiuni obduetum on young (huPTus; (pnbUma ma- 
clvne on Altxeirtra aurmiiiaea; Ikn'tylaria mua'unulata on <Uicaying bii’kory wooil; i.Pnim- 
porlum- w ipryiMlmn parasite on Pohiporvs jjarijconoiimmil LcMinm urdn uk; JlnnmKlxmilron 
divavicafuiti on rottmi wood; <:Vorf).vpom on APf'rn(fa//o>ro achjnpiithn; <\ 

thallaHnx TIialia dealbtfta: Ifqc.ntsporknn cdwke on Datmxii eavota; (ri-op/iuon fujvarro.wni 
on xSbxmbncMki SidHcridmm Irndmiii on dtniaying lierbaoeons gtenw: Pbyllostida vinou on 
Qitemw virenn; Vermitulana dimykU'a on Pauinun: proli/eruni: Mapkyporiila fhuu'iiH on 
Androporpni murimtiiH; IHplofHa lninihvmumiUniiBm D. <mcnr/o7or<aT>on dead puiipn 

kio vines; ile/Jo/tafOdodiVf miians on dead Laiferdrannia; PlmderMtuia thii on VUna'uuui 
iinuk, and JkChdJtemPUa hyderM^^ oa decorticated wood of tSaUx niyra. (d. F.J.) 

917. ' ELi'Jf?,' J.Bl.j '& Tjiacy, S. Af. A few new fungi. <JoMr. M'ycoL, vol. vi, Wasli- 

ingtoii, Sept. 1*0, 1890, pp. 76-77. 

Tlie folloiving species are described: PhyUadwra^ denodoma on 
Pnxsatdum endfidu oil Odtlk occidnatalk; iUado»p(>ri‘U)n vdnlinnm on Plnifarik yafinyienmfft 
2k(cd.md hyddx; Ikxdn pcniPrniiOtsqHirxx on Spadina ylohni,- l\ 'nya- 

(iiq-p on .Nysm capitata.; rdilaijn hue hlo'h on Buchloe dmtyloiden: dnifraditt arioneon A rtma 
daihr; hrrqspovmm^ on SHpft mkiduhii Udilayo hilanff’ on Uilttdn nnd 

Ik oavdidw ill dvurie»7)f ^ 0^^ (,T.F, <1.) V 

1>i§y CxAiic.iDA, AIanufl Maiitkxes, Catalogos de la Flora y Fauna del Estado de Oxaca. 
<^Iiiipr(.ui^ del Kstadi) iledW'go de Ign CsuKUaiii, Oxaca, 1891, pp. ii, IIB. 

(lives an alphabetic list of plants on pxK 1~48, arranged by the common name, followi'd by 
tlie scientitic naiiie, family, and authority. Borne fungi of the genera Eredo ( (/, puildix DC.), 
Aga>P^(MP2iddus, Hypophyllwm^ 0^-l\8.) 

■f) i 0* K AiistEN, P. A. ; Fragmenta mycologica, XXXIL. <,lfed wlgi !i, I'ki. x x, x, DrostBui? 
.Sept.'iind Oct., 1891, ,p];). 240-248. ■ ■■ ' / ' 

Ufoteson a nnmher of old species, and riescriptnins of the ddlowing new .species and varief 
tie.s fimm Finland rli.wrrrm. NLa/Wfmn on decaying I rnnks; Iblrnim vlryatip Fr. v, ftpmif'n, 
“in vaporar}i.s;” Oto tinrtf iitq einvcinioiiu’ifii (lAini} Fr. v. ,/>/rrAYf//drr(r /uwo/Zarw 
on cnttrunk.s ol' Laiix dberim,' Ejdodhia ayyrqmfo (Lasch) Xar.st uV/doTcrb/ eypregetf/ Liisch, 
in Rah. Herb. myc.. n, ell) /Aynndla hnrodla <m di.sks of I’dAvtf bomdis; 31 toidla {thflmuotk on 
iH'iines trf alcohidie sjiec.inieusof 0>RRo'?/.s' nfflrkr: lAfmnWji duxlokpu Hoi lii'k on living leaveiii 
of J!y dm A Ikdrytu' Hrella, Fr. Yni\ feyi/fiiyeoytainm on d<‘caying wood. (W.'r,B.) 

1&2#* Kaks'I'ICX, P. A. Fragjuonta mycologica XXXIIL <"il(Mlwigi:i, Bd. x,.x,x:,' llros...'' 
d(‘iL Kov, n. Dee. 189 i, pp. 298-3<l9. 

Notes on old species and (b‘.scrip{ions of following m*w snecicH and varielicH from Fin* 
land; Pmfhyrdlrt lonyii'ftutla, among rottmi leav<*M; Poidu Itthyyhdhira, on deea,\iog pine 
wood; PfAza brlP'/fCmf, on rotlen leiives; Mdffiin-.pora mrmrf/,V)on'fe on decaying 4 uIku's of 
Jlfa,Miica nnpn$ vnr. miguibritaHica: Pnd.ryNif Inxissinia, on decaD^'g' wuh.stmiccM on damp 
ground ; ilyinonula ridyariix, Vv. vnr. bratnsian. on dovnvuig; (ridiem (d' Ihnvdm nw/ofN var, 
napobmuami; Synipbyoifira alba, on wooil in lUdilH, (W, T. S.) 

D'ii. Karsten, P, a. Fragmenta mycologica XXXIV. <Hedwigiu., Bd, xxx, I)m- 
Nov. u. Dee. 1891, pp. 300-303. 

Gives note.s on old .species ami das<!ription.s of the following new sp(Hd(\s and vnrieti<‘M ; 
Pidillaria cylhidracra, on pel ioles of decaying h‘HV<‘S of A In ua inenna; P. fulHdn^ on di', rayed 
Ioavc.s of (dnnatmnyvinra; Durindla n. fz,, jPcRi/inwel,* I), rortkalh, on dead trnnksof Lim/- 
cera farlarim ; Px'dalorzin intimnana:^ on living loave.H ofVawAHa; FuaieUtdium dridomw, 
on pet iole.s of living leave.s ol Liridottia rfdnendi,: Pytmdrium Jlvxde, on bran{'h{*.s of TiVut 
and Pyrnif; Hyunninla murofipardla^ on decaying tu hers of firamxa napUfi var. lucfHdn'amca; 
Afyropyrif! yniti/onniit, on tin? intindor of decaying bark ; Ilonnirndk mdriat. on Norfrla. me- 
Hiieuni: Fpomtt'ichum Hie, on Otadaaporium on stems of liramra najmh,. (W, 'f. H.) 

922. Lageriieim, G. Observations on now species of fungi from Horth and South America. 
<3our. Myeol., vol. vjl, WaMjmgton, Bept. 10, 1891, pp. 44-50. 

De8«'rilm.s a hollyho(dc disonso caused hy a now Hpecios of fungus. Paerinia hdevoqenm! 
a now cotton rxmi caused by Undo gamypUf anew Ihmmnma on coHon, called />, or/s.'o/)o"'.- 
and a new Peyono^pora on Gonololms from Botith Carolina, called l\ avnohld. ‘hie I'm st 
tiuoe species are from Jilcuador. (J . F. J ,) 
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LitbwiOj' F. Coiitrilmtioiis' on the foiigal iiora of Australia. , <^Trans.' Iioy. Soe. 

'■ Soil tli A iivstolia, yoL XIV, Adelaide, July, 1891;/p|>. 55-60. 

Part I «U;uiH with tluj rusts nju\ ( JTreui/uue uiul V^srilamn-fue) giving a list of 45 

species. Part II gives a list, of tlic fungous ciiernies of Euealyptiis aiui Acacia. 22 in all. 
Of these, the followiBg are named as new speeies, the authority given i>eiisg SnccaT'do, (“iX' 
cept fortius la.st. Xo descrintioim are given. Rhamplitirki teneikt, 

FlijilhiitietS^. phyllodv>ntm, Beptnria phyihdionm', an<l Uredo nofahiUti Ludw. Fart III is on 
the position of Ohithran { I icodudyuii)'tep'jH>rianus Ludw., noting that it .shoulil iirobably i»c. 
iiiudtal with //iwilhs aiiil C under the latter iiainc. {J. P\ J. J 

PLOWitiGHT, C. IL, Wal*i>, H. 0., and i-vOiiKR'i-.soM-, J. . list of , fangl found at 
Sterling on 26t!i and 2Ttl\ October, 1891. <]Auii. l^eut. Kut. vol. i, Edlii- 

burgli, Jail., 1892, pp. 68-69. 

A list of species wU hout note.s, (J- P'. J>) 

025« RaciboPSki, AL TJeber einige Pike aus Sidriissiaiid. <JI[ed\vigia, Bd. xxx, 
Bdpt- n. Oct. 1891, Dresden, ]>p. 218-246. 

Gives a li. St of 27 s]>ecies (I (hfstcqms-, 2 T;dilayrK Vrninyeefi, T Fucein 'm, Z Gynuimporan- 
giuin, 1 2 J/chin/'i.vo/a 3 .Lr/dudu, 1 Hhytlynup 1 Vhnmyin'a), with localities 

and host plan t.s. Give.s notes on Kauancke, luriking tsydow Ured. No. Idlon 

dyuphorbia yerardiaim, Ik keih xav. trachyitpom and Kahenlior.st Herb. Myc, Xo. 200 (pro 
parte); oii IviiphoidnaverrHeomhiymtikxii U, acuiellatm Schratik var. leplodenna. Think."* 
ilagnns and llietel may l>e luistakGii in I’eferi’ing XL keida to Urado (Kvcavata DG., which 
thctairthor thinks inure probably identical \xit\i 2l<ddinp(!oi'a eiiphorblw duleU Oiih. (W. T. .S.) 

Richon, On. Liste alphabetique des prim oipaux genre's mycologiques dontles spores, 
sporidees et conidies sent represontees fortement ampMees, avec Bindication de 
leurs dimensions reelles. '.<^Rev. AIycol.,/yolP;xin, Toulouse, O'ct.y'1891, pp. . 
160-162, pi, CXX-CX XIV. ’ V./.'A .’ ^ : 

An a1]diahetical U.st of typical apecies selcATed to IHnstrate 287 genera bcgiiiniiig \vith 
Lcpta^plupriteif kmoinlL Eutli apecies enumerated is illustrated. ( 

^^7* RttLL.VND, L. Quelquos champignons nouveauxdu Cxolfe Jaan, <;BuIL Spc.Mycol, 
Ikanee, vol. vir, ias<‘. 1, Paris, Dec. 31, 1891, pp. 211-213, pi. xiv. 

Describes the following: Calmphm'ui ppuiece, Amq)hisp/Hp>'ia eocoSf 'GihbereUa truhmtom^: 
IloUisia erictv, (UtV(ihp(o-inin mbens^ StictiK opuntiee. {E. A. 8.) 

RouMLGCEiiK, C. Pmigi exsiccati precipne Oalliei, LX ^‘centime. <'Rev. Myeol., 
vol. XIV, Toulouse, Jau. 1, 1892, pp. 1-11. 

Li.sl of 1 00 fn ngi and 1 lieir hosts, containing the following new spec ies : PhackUum jaiudmw' 
iunl im Seiu^elo jarobtect; Ckdlona uiedieaylliia Fant. and Itouiu., on Medithtgo 

sutiru form tneUloii on MdUotuu ojiclnalin; Baprolegnia gHisqtLllkinnii; Iddyrtimphmria . 
awPwphiUe. I'niit. and Ilouni., m) Am niiiphUa armariak Lmknifki on per* 

mdnica; Vimtiiria f^^ Babinii; Ltptonphivria tutuHihi Fant. and Pounn, on Vitia I'hiifeya; 

L. p/uw'colP&huTtv an Kounn, on Phtiiieidns' iiairus; L. auloioana/of/o-, on I'kaacohus uantni; Z. 
m)nbim.t im Ba'mhuiu(^‘ rdyrd; Ilenderaanm peregrina, on rha>nlx ductylij'i'f'a; IL calospunu 
form tiniuece^ on Uniola latJfolia, form ■pomudetiam, on Voit mdtdicu, tbrui aiaiuoyhim on 
xUnniophlla anindinacm; M. cutmifraya, im 'Ckuaht latifuUa; Dendrophoma didyma Faut and 
Pouin., on QmtYimii pedimadutmi Mliahcloiifmm eampaiiuhr, on ('umpahtda tmchelimn; 

* Zmtiuluna pki'kHs Fatit and Kouni., on }Hcruhie>‘acioidef(: li. bfwtbuaya, on Tei’onka becca- 
bivnga: Balatotricha liynovuph Ifaiit imd Roum,, on rolteii oak plank. (.E. A. S.) 

Rglmkgpeuk, C. Fungi Galilei exsicoati. <Rev. Mycol., vol. xni, Toulouse, 
Oct., 1891, pp. 163-173. 

A li.st of UK) fungi, containing also name.s of lio.stB, synmtyius and ioculitics. v'*'evcral jiew 
species ar<* dc.scrilaal : TUyrUlimtikfdtilm. on Betula alba; Bplu^rella acei'nu, on A cor camjn'dre; 
B. nbjnjicatu Fant, X. Kouiu., on AyraUu Molmiifem; >V. jnmpevi Fant. and iionm., on 
Junijiei'iL,'! iuthiinuinfi; B. uiaenlata, on Leyioi^pltWYia rnwhuN-, on h’umex 

patkntkc Zophodenulum Jmdperm mbina; Conhtbyrium pfinlaridis Fant. and 

Koum., on Plmkt)d;^ arundmaeea; Idama mlanidycopenin Faut. and Uoinn., on Solanuab 
lycopf'i'nicinn; F. poindidn'mitlcB^ on Fopidus tremula; Vytfmpora tdhnr/ii Fant. and Kotun., 
on Vlbunium latitana; Fhabdoapara at'anUk «n AeonUum naydlm; Idplodia ^ainhuricoki, 
on Bamhitous niyra; Jk.sialozzia mblnat on juniperm mbina; JdyxnypoyiiNn std.iiue Faut. and 
Ihmtu., on JuiiLpcnfs mhina; (hrynepni av&Uati^^^ CoryUi^ aL'klanti; Trinacriiuu varlahite 
on Bolaninn lycopenicHW; BrndrodockiuPk Ugnonwi, on oiik hiivk; I'uitarium- dineoideunt 
Faul.ainl llounn, on Bambmiii ninra, (E. A. 8.1 

Sago.S-Pdo, P. a. Eathschlage far die Phytographen, insbesondere die Kryptoga- 
mistem <lle(hvigia, Bd. xxx, Dresden, Jan. u. Ftd). 1891, pp. 56-59." 

Kccoiumcnds the following rales to phytographers: (1) Give comdse diagnoses of u now 
species, not extcmled accouiitH of its morphology and biology without any clear a late nuud of 
its dhstiiiguishing characters; (2pDiaguo8e.s sliould be in clear and c.iuu'ise form, giving t he 
important and distinctive cliaraeterM; remarks on details should he given after the diag- 
nosis, and it is necessary to indicate the relationships of the apceic.s; (H) 'PIm’ name of the 
original author of a species that has been removed to another genua^should he given in paren- 
the.sis as the author of t.he species, and outside the parenthesis slnuihl he placed the nanui of 
the person who trail.'. f«wred the upecies to another genius; (4) TJie scientitic name of the 
host organism should always be given in describing parasitic species; (5) Ihu" metric system 
should bo used in giving tfiosko of organs; for microscopic umasiiromenls, niitiromiHiuicter.s 
or mikni (^.t) are to be employed instead of fractions t (fi) For expressing concisely the dimen- 
sions of niioroscopioorgaus the length should first begiven, then the width, tlmnuuibors being 
conneeti.'d by the sign w, and the sign y. omitt<ed. The sign 2; (which the author proposed 
in 1873) has the advantage over the sign« x of not having a different and detlniU 
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iiiea'iviTig ill niatiliernatics; (7) All names of all groups of plants slinuld be in tlie fcirtiniiio 
geiulor — llynieiRmt yoetejn, not. Hytnciiomyoefces; (8) A. tlistinot noiiuuiciatiuiai bason iijioii 
iiorinal examples ol'-eolors shoiibl bc followed; (9) It would b« iisotnl in. cast^ ol luiiu'i to use 
only tlie, following iniines for friiits and spores, sm(5e tliose names are already in us(‘ by most 
niybologists; IIifnt.etiomift;etece^ pileus, basiilia, aterigmata, 8[)or!e, cysi'i.dni; 
iiiul Myxoniyceteiv, peridium, gleba, capiilitium, lioooi, spora*; Xlfedhimt, soriis, (ir<Mi<>Mpor;e. 
fceleutdsporm, me.sospur;e,psendopt:ridium, a;eidiosporje,parapliysos;_ Pli'jicyitijjei'Lufj, oogmna, 
odsporm, antheridla, s]»evmatia, zygosporm, azygospora?, zobsporangia-, zoiisporio ; noiutf- 
luitacem and Fh.ymfttoi;phau'kictiiv., stroma, pm-dtlieciiim, loculus, asens. sporidi.n p;UMph,>sos; 
FUeom/ifeetete, and Tiibexiddece ascoma, gieba, ascus, .sporidia, parajiliysi’s ; f^rhi:j(})nifrf h‘it\ 
lilameiita, baculi, eocci. eniiosjun'in, antbrosporm ; Splneivjtnldixj, (sicj |»erii.hooiuui, basidia, 
conidia (but not gmiidia^ a term to be resiriotiMl to lioliens) ; li pphoinpeetew, o-iespiiinlus, 
sporodoebiiim, liyplne, soorai. Tlie pro, mycelium originating j’rom the germinating s]Mn’0 
generally bears sporidiola. (W. T; 8.) (See No. 565} .also ,Bot. (.biz., yol. .xvp .May, IHOI, 
p[). 153-155.)' 

S:p:eg.azzjni, ,Caiigj,.o. JPungi guaranitici noniiulli iiovi v. ciitici. Argon- 

t.i!Pt Hist. Niit.^ vol. 1. Bueuos Aiia:vSj Dec. 181)1, p]». 398-1-82. 

(Jives notes on many s}>ecios and descriptions of fcbe folbnving new ones: Jk'Uliivm e.mivok 
«m (Jijnvolvviae.ean iaiini on Talvnum pateiitk; 31. xanfho.ri/hiut m. on Xa tithoxih 
iinn: .K. cahfenktfuM on HtinirUa Hjn', 3^. ochnti'j’um on Tahmuemcnittinuiii ; 31. a, sckpi a- 
dintr.m on jlltu'i'eamf; Tnbct'cuUna talini on Taliatinypatentii!; Melhla vhiusula on lltt.kunnf; 
J/. on AnpodOiSperina guebt'ctoMi ; ill. hanntion Biiinnnineiuni/) and ,/ap//no'norrt;(;b ■ 

on l^apindncen",' Jdhirrii-^'pori'Uinfotuyideii^^^^^ on Omniiut'tr; I>, HUpt’rbnni (sn 
Cri'koi Kp.; Ununivila phylloeharisi; Idiiiilaehora Uei'Uimda on Ihiidamo'; P. quabradiii on 
Aii\<idut^pv>'nia tpii'bnn'ldl; P.tntMropica; Jk gmUUii on Jlitfienia; P. aeulit^^^p on (»rn//(;/oae,- 
Alicnditpriuhi f?('toT(T?.Kni on Riitame; St'pnyfilal n£btdimi<m Mprunx; dA-bonb/a A’p/urnddo/t/^w,’ 
'Jrivhvtb prill ii( fiiuhriatuin; Mki'opjeltw raimbunda on AiipidaxpioniiaiiiH'bmvhii; M.iDhnicmmg 
Lmubusia tiuhiHr; Pe.3<xi:t tulidU' on earth; Pltylloddetn erjingii on Erijngiurti pandanifidium ; 
CdiHitiijihoinu eldorospunt on Randia: RahenhnruUa dimddea (ni decaying (Uirif'it; Ravudih 
patella (ij. gen.); Iblrmnidion nii (Jitriis uurantiaciin; Septuria mtjenU'nht on Engrnia; S\ 
e'itgenmniiii on Pugania; Leptoihijrium 'magnum on Neetandm; L. am pud nil pedum on 
Lmifac-eag A steradumidla e rid ata on RutU’eag A. nubretirnlufa on Oentruti piibei^eeius: A.cln- 
gidata on JAiphtirbiaem'- MHusmia ptdchilla on Kugenla; Ahdophin marrorphru on Ruuenia; 
if. miperlm on Aiindimj}narigu-:n (Haniyporiiun taberna'iHimtana’ on 'I'abernirmoniu num ; Mdnu- 
mniutii/ hani.biidnmk on .Bamhitfiaerit}; (.’gli/idnmpiirlunh olgria on Olifria; (hm/MO'it rrri^i-^ 
'cdur; /rfd(.'roi.’n(:un'iif>H- ehloridif! on VhlorlK: Hartdnella? iiidanim on Solanueea'; ami *1 //yo;- 
tmm'f CTonuTtudxle8 (ni Jiignxim {d..F. tl.) 

Tolf, IcOiGaiT. MyM frau Smala.ncl I. llredinoery Feronosporeer, 

^ Notds(P', Liunl, 18911 

Tine author giveB a list of fungi coUeetod in Smaland {Swedou'l. About 100 s])eeies of 
. Wtedineaty. W Feronosporaceay and lU .species of I *eruporiaeei« are (Numerated. Mo new 
. \ species aiawiecfualed. , (Thear. .llolm.)': 

, . 11 .*— CnYTRIWAOKAJ. . ■* 

DangeatiiI, P, a. Memoire sur quelques maladies des algiies et des animamx, phd- 
. nomeiies . de . parasitisme. cr.I.le'Botuni.ste, 2*'' .ser., Puris, 12 Adiit 1891, ]>{>. 
222-2tHA|d. 4. 

Tlie an.thfir divides the ineinoir into three chapters, tlm bust relating to paiusitcH i'oinul 
upon inarim* alga* growing in tim maritime lahoratory of Rnerur'Aler, Jim .second todisensc.s 
found in t.lie eidtiuai.s of IVesh- water alg’a*, and the third (o a lew di.seasca of hnver animals. 
I.u Oluiptcr I :n'e described, witli tignres, f'/Wnp/RyA* mtninii n, s. {.saprophy! ie) and Aplnlidlnuh 
liicemriit l>e Tbuyne {p:tra.si(ie) on fJlva htetura, and Olpfditun uggirgutu'm n. m. on ( 'iadophura 
putriip notable as being a member of the family Pfiiifridiueetr on a inariin* alga, (’iiaplcr U 
treats of t he mon:tdine, Endomonadina mammineti nov. gein, nnv. .sp,, prs wincing an epidemic 
disea.se of Palmidla ftyalhm { '?> ; of ,d//n//tnbmVf rlHjitida, m s. on alga nndclcnnitu'd, winch, 
together with the dcA*/ rm' a if No\yak, ] da cod hy Dangc.'inl in Miinitidarla, form 

a .snuill gcuu.s hy thcm.soh'c.s on Draparnaldiu glonierata, euusiug a Irric cpi<l(“mi<*. <lhg 
//monlbbcn? ih'nuti. (vn (.Ma/rrrn. 7ufodn/mffif; Vhgtiiiliiun, UHygmiirieunr n. sp, on 
'/pgnema; O. yphivroearpaw jRhPJdmm, Zopli) on y.iigogunium ; i\i icivmgrrn rg<d>gonii, 
Itaiigeard, on divers alga*, Oscillaruus and Nitellas; Eirmnophrgdium hgatin 'um, n. g.,*n,sp. 
on Eipilenu; Xindearia, niitiiina, xiAsp.. N, ddkatiilH V>m\k, ,un\ Piafinim it'larngdophriih) 

. xtircorru./ir (d<mk, <in Vlnate.ruimt Antlea (Jkmteril, n. g., n. .s., Audearia dmgtrx (hcnli, 

mnl Eaellln^ durtrril, n. sp.. are also deseribcih Chapter ill de.serihcs the following <Hs'' 
euHt'.s; llurpiiyporium- nngvillnlm .Lohde, on, Anguilla*, and nhactcrial dl.sea.se of (iphrgdunu 
xei'Hdik, which .snggcst.s to the author that the struggle bntwoe.n the um-iens of tin* cell 
attacked an«l the bat'Tcria is prolonged by the former's jasniliar long ribbon shape. 1’lirow s 
out .sngge.stion^ that the niu’kd «f the cells of fungi und higher plants, as s\<‘ll a.s of aniniiil 
cells, arc ]trincipally storehouses of food IMr the surnuunling proloidasm, and I he protoplasm 
die.s only when the stock of nutriment in tha nucleas is exlutu.siod. (1). G. F.) 

c . in.--OOMYC3tTES. ■ ; , 

934. SwrMGLF,:W. 'T.' '/Some/ FeronosporaQeaB-m .the-kerbanii'm of tlhe'Blvislott' of Vogotablo 
Pathology- <Jour. Alycol./vol. vib No. 2, WtiBliingC-oti, xMar. 10, l.S’92, uu. 
109-130. . * 

Givc.s notas, with mention of localities, on 46 spooies of Per onoa punt nup, AUnm 
soon - Egdopns L^v. Tables of meaiinremeuts are given of conidia of Pluinnapura gonn 
lou, and ot oospores of Ptrmospora <^nogl&sd, and P. mUmspermL P. mMM’Mtmi BwIip 
glo^F.itymghSitkYiAt. echim^ermL tJ.P.dT.) •. w * , 
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935. Waite, M.B. Description of two new species of Peroiiospora. <^Joiir. MyeoL, toI, 
vii, No, 2/Wos]uiigtor3, Mni\ 10, 1892, i)p. 105“109, pi. 

IlttscivUteM twMriiew specloa nn(’Ior Tjanu'S of Ferunoapom ceUklis on Oeltu oeclderdalia, iinU 
1\ kij/lrophylll on Hudi’inphyllunt I'irg'inieujii, (J,F, J.) 

(*See also, No«. 095, 710, 72-,i, .and 889, 


IV. — ZYGOAiyCETES. 

dJMI. Mayer, W. Bie Hefereiaznclit und ilire Bedeutung for die OalunagSrlndustrie. 
<^Der Te.diiU(dvei\ Iiitoniat. Fachbl. tecku. WLSsensch., Jahr. XIY, Ko. 4, 
New York, Feb., 1892, pi. 1, tigs. 3. 

A review of I’eceirt. _proe;ress in tlie niattei* of using inire yeast. AlenUoini and figures 
Miicor niucedo. Fotiiing original is given on fungi. (\Y-1\S*.) 

(See also, No, 736.) 


V. — BASIDIOMYXETES. 

A., T. E. Gigantic puffball, <^Sciei.ice Gossip), No. 324, LoikIob,, 

Dec., 1891, p. 281, -{j eol. 

Kotes a speeimen of Lyeoperdon &(:no'ato. [aicl found in Suffolk, 4 feet in circainrereuce. 
(J. F.d.) 

[Anon.] An edible fangas of New Zealand. <[N6w Zea. JoiiiiTi. ScL, new set., 
vol. 1, Dunedin, M'ar.j 1891, pj)/55-r>8. 

Ktifers to KinUida p&lytnidui M and qiiotes front Colenso in Trans, of PeasBauee A’at. 
Hist, and Aiitltp Soe>, 1SSI“'85, a (lesiulptiou of sanie. In 12 years 1,850 toim 11 ewt,, valued 
at ii70,752, were exported. Notes analysis made by A. H. Olkireli. (.1 . F. J.) 

[Anon.] Exportation de Cliampignons neo-zelandais en GMne. Sei. Nat. 

Appli., vol. XXX viiT, Paris, Aug. 5, 1891, pp. 237-238. 

Note IVem a Ivew Bulletin on the cliemiol eoiuposition and coniraereial importatiee of 
IllnicuUx. piiliitricha. (E. F. S.) 

940. Bing, F. G. , Curious growtb of fungi. <[ScieBce Gossii>, No. 325, 'London, Jan.,'' 

1892, i). '22, I- co]. 

Deserlbes a sjuicinitii of A(7ff,rtcit.v sp. (?) in which three iiidividmils were united. Notes 
also that where turf had been removed the place was mavkoil bv a rinjj!: of toadstools, (J. 
F.'J.) , ' ■ ; 

941. EiJJS, J. B., and Everhakt, B. M. Mucronoporus andersonii,!!. sp. <[Joiir, Mycol., 

yoL 'V'L WasliiiigDmjbSepfc. '10, 1890,'p. 79.: 

Description of species as given in title. (J. F.J.) 

Fischer, Ed. Beitr^e zur Eonntniss exotiseber Pilze. II Pacliyma cocos und alm- 
liche sklerotienartige ffildung, <[Hedwigia. Bd. xxx, Dresden, Murz ii, April, 

' 1891, ,pp. 6i-':i03, pi. AT-xiii. 

The p.aper deals with. varioits tuberiform fuiigous bodies, most of which have long been 
knowib Oir pagans ()2™79 is given a lull description of Indian bread, ortindiii' 

hoe, prefaced by a siuninary of t)ur previojis knowledge on tl;m subject, 'fhe author de.scrihe.s 
the aiuitoniy oiftlm tiibeil'fnnn bodies, reeogaiiyJng Tlvree eonvponent parts, hyplne. smootlp 
relrai*t,ive bodie.s,’ uinl striated lumps, also highly refractive. All t>f 1 hese are eonsideivd to 
be <d* fungous nature and the author shows that the hyplun are changed into the lyfractivo 
bodit'S, aull tliat often the two can he seen still in actual connection and the inteiMuediate 
stages of the cliarige traced. Intermediate stages can also be observed lad ween the refrac- 
ti ve bodies and the' striated lumps. Then the author gives adcscripti<»n of the conuection of 
the Paehi/ma wlUi the roots of trce.% in two speciraen.s at his disposal. In both cases the 
wootl'wa.s of a dicotyledoiioiis planfc,and not of a tmnlfer, 'which is opposed to aprevniling 
idea as their inode of oeejirreiHT. iTie liyph® were found to enter the wood eelLs, .swell 
up to refractive laklies and finally to di.ssbhortlte wwd. On pages 79-97 the sclerotiuni 
of Piihtporns moer Er. i» fully desciibed and illustrated with platus. The .sclerotiuni is 
compoHCid of (hdicate hyplun, romuled or oval refractive bodies, inncli like starch grulns in 
appearanct*,, and smalhu* swollen tliick-walled ctdis rich in juol o])lasniic contents. The oval 
bodies sJiow I'onci'Utric stratification when treated with KlIO or other solvents. They are 
not connected with the hy|>ha\ though very randy one could bo seen that bore a i3laiuenton.s 
prolongation. The author ooncbidea, however, that the oval hodtes .arise from the hy pine, jia 
do tluf irregular refractive bodies of Bar/u/mft. Considers Pidivporm ^cUropmUnii . as 
very prohahly the same as Folypoms sam’ Fr. On pages 97-102 sliort accounts are given of 
Tuiier-repiuni producing LenUnu$ ttdter- feyiunh Fr. ancl a number of other .jOr«ti«w&*"pnKlnc- 
ing sclcrotia; of Mplittia lapideseens Horan, producing Ayariacs {Omphalia) lapide^mut 
(Horaninow) F. Conn, and J. Sohroefcer ; ot ISchrotium ^Upitatunx^ Berkeley, which the author 
considers as being a fructification of a fungus and not a sclcrutiuni; anu finally a notice of 
Fietmjimgaja of south Italy, which produces Folyporus tviberasUr jacq.” {'W'.'T. S.) 
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1143* Fischer, , Ed. ' Faslitrag zitr Abliaiidlimg iibor Pacliyma cocos. '<CIIe(lwigia., lEl. 
xxx. Dresden, J ail n. Angnst, 1891, ]vp. 19l>-"194. 

Suppleaieiitary to Xo. 042 : iidd.s a. notice; ol' a. jcipc]- hy J . Selnvnk and one by IL K. IMdley 
which luul not been seen by tlic autlim’ when tlu‘ ortn'inal paieer wan wriHcn. ('orrechs a> 
reles'onee to the views ot Miirray as to tiic identity’ot' LewHa./ov ivb'ivd:b;oo7 Murray anti Ij, 
eiiathiiis B. & Br. tW'. T. S.) 

Fischkr, Ei;>. Woticesnr ie genre Pacliyma. <[K(‘v. M'ycol., vol, xui, ’roalonsa, 

. Oct., 1891, p|,K 157-100. 

vShows that I 1 h.> coralloid ridrin,i><nd bodies ain of t'linyoiis (wi^'iu aiui iii direet <.‘<)niu'etioii 
with the liiy])lia‘ of the sclemtinin. Desoribes tlu'ir forination, and tin: relatitni oi‘ tlie f'unyuiis 
to tlie wood of Sin; host, diidn'ing from the rt'seinblance <vf it <a>rtHvto ih ?H,(d(nrn,sv’, the au- 
tlior is juclirif.'d to the belief tiiat tin; former is also a scba'ol.inm form oJ* a llvnieiioi»iyt;i;((e 
In tlieeaseof l\ niahtceimiW shows tlnit the y;v(twhiy: from it is prodjuaai from 

the hyphajof the sclerotioni. (E. A. vS ) . , 

9 85. Griskt, Hhs!:y E. Largo fungi. <Sciouce Gossip, No. 323, London, Out., 
1891, p. 239, i col. 

Gives diniension.s of speeiinons of /7h/rtnt<'tin7- and FIialluM Oih; of 

the foriucr was 11. ioehes “long;’’ aaotlier was 22|- in<;.lie.s in cirtauufureinm. The Phallus 
was hit inches liiii’h with a stipe. 1^' inches in duuneter, (J. 'F. J .) 

Gims'ET, JIicNiiY E. Observations' on Phallus impudicus. <yScii:.vaciy G(,>ss:i}>,/.No. 
325j LoikIoiu Jaii., 1892, pj>. 16-17, tig. 3. 

Besinilms appearatiee ain! growth of the fangus \vitli nietifcionoj* mmisurements of a large 
specinunii, 13 inehi‘s iiigh, pileus 3J; ineshos long, eobnnn 2 inches in tiiiimi'ter, volva f inchi5S 
IdagHUid I half iiu'h tii'ick. (J. FfJ.) , 

:S4*y« HAitroT, F. Stir qitelques champigiioiis do la Fiore d’Oware et de Buiiin cle Falisot 
Beati'vois, ' 'Soc. Mycol., Fra'iice, vol. vri, fa'ac. 4, Paris, Dec. 31, 1892, 

l)p. '203-207. ■ ■ . ^ 

, :1«,; ^ ■ 't ' , 

Gives a historical discusaim! of the geims P'avalus, notes on tlu^ s.ynmnmu’ of Da'tJnlea 
Uitiauifoides (Pal,) Beauv,, and notosand de.scrijdion of the geaius Pal. To tlnise 

are added the descriptions of two uew »i>ecu*s of il, ilesdiampsiP ainl II. elegariH. 

(1*2 A. SO, A-, 

94§. K. . Beview of “Illustrations of British fungi,” by M. C. Cooke; 

5!lea. Jo'tim. SeL, Ilew.■sel^,^;yol. 4, DuricdUii, .No'v.,'1891, pfb 2'(D-2G5 

Brief notice of the book, with mehtion of fact that only 30 .speele.s of .Agaricini have boon 
s(dfaiMkmcri bed froin New Zealand. bT.F. d .) 

S10. KurnivAK, K. R. Hofces on a rare fangas growing on the drumstick tree; <\Joor. 
Bombay Xat. llist. Boc., vdL vi; Ikmibay 1891, pp, 219-222, pi. A. 

Ih".s(ndhe.sspe<desga7?wing 1)11 47om/t/(']f pPryyospenm, for wliieh, if new, tlie inirm* .l//nr/rcy 
{PleuriPuts) iiLaritajaiius in pi'ijposiid, (J.F.dd 

930, Mas.seb, Gedrom, M/cologlcal Holes. II. <Jon.r, My<3(>L, vol. vi, TVbiHlniio'Gm, 

% April 30, 1891 , ]sp. 178-181, pi. 1 ( VM). 

Give.s notes on iiiiiny .specit's, with change.s in nomemdainre, and dt'.scribe.s t he IVdlowing 
as nesv ; Ahrcem.//rc.s in gmi., i>fnn7/op.S't> a. geii. (J. ,l<’, *1.) (Se.(! No. (J.'td.) 

951 iiTMesphixelli, „L. Bi un probabile agariemo miocenico. <L Boc. Vemnto- 

Trcntnia. (li. Be. N'a4u.','v,oL.,X'U', Padova., 1891 { 1892), p|'n'310G112v |d.,^ 

De.sc.nbe.s a fo.ssll speeie.H id' Agaiaen.s in hoiU)r of Laste K. Wnvd.Wyarhuai autnllanu'}, 
collected at Cldavoit, in the Pr<nin(Hm)f Vhmiiza, situated in the nslncidured marls beionuing 
tij the Aqnitmdan, eqvrespojiding in part to tin) base of the strata of So|,/k;), ami beloiming 
like it to the base tdAht* hnveiwMmccnc. The author Ugttres peculiar perpcudieulur and 
horizontal .striatimm upon the fo.ssil which lni\m no anido.i.|:!n‘..s in living speidiu a, ml mulu‘ the. 
detmanination doubtful. Mi(n’oscM.y{Hc cxuiuiiiatiou revtailM liyijiue. (IhG.E.) 

Moxox. R. Huge puffballs. <Beiemx5 Gossip, Ho* 323, Doudon, Nov., 1891, pp. 
261-262, 1 col. ■: 8^ ' , ■ : ,":■■■■■ a,,; ..yy y, 

Kecords ii specimen Surrey, 30 iindow in circinafcroncc 

^ 

#53» PA'roiJiLLARi), H. Fodaxon squamosus, nov, sp, Bon. Mv<iol., Framub vo!. 

vil, Paris, Dec. 31, 1891, p. 210, pL 1 (xin). 

Give.s a technical description of the fungus and an micolorml plate, natnrfdsize. {M, A.S.) 

954. I'Riu.iKfx & nKi..vcuoix. Hypootons solani, aov. sp. <Uiili. Soc. Myccil., 
;:.-;cy : :; Eranoe, voL:Vii,;Pim8, 

Gives popular ami technical description of the fungus* (E. A. 8.) 

IP'':: 
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95,5®' Ta’n.ika, I^OB.ujfRO* ' A new species of -Hymenomycetoiis fungus ■ ininriou® tO' tte 
. mulberry tree. <Jour. Coll. of Sci. Imp. IJniv. Jainm, vol. iv, Tokyo, 1891, pp. 
■■ 193-204, pL 4 ' ; ' ; ' ' ' 

Describes the innrplioh>«y aiul discusses the systeiuatic position of a fviii^us producing 
the disease hnowii as “ Mompa-hyod’ Fungus lirst attacks roots and spreads to pai'ts above 
grOiuid. Name pir)poHed tor iti ik /tiOMpa, (J. F. J.) 

iPS'^^VoCrUNO, F. Matamlcologioa. <^'N"tio\^oGior. Hot. Ital. (Bull. d. 8oe.), vol. xxi:ij.j 
Firenze, April 6, 1891j i>p. 550[350]-353. 

Gives list vrltii notes of fungi, mivstly Hymenomycetes collected near Casale. citing a few 
not previously recorded for Italy, (D. G. F,) 

(See also, Kos. 882 aiicl 923.) 


YI. — TTnKDINE.^3 . 


957 . Andersox, F. \Y. Notes on certain UredineTe and IFstilagmeas. <^Joiir. Myeol., 
vol. VI, Wa,sliiugtou, Jan. 6, 1891, jjp. 121-127. 

liefers to species of zEcidiiiiu, Piiecinia, etc., giving notes on syiionomy. Describes as 
mm yliliiidinui palnien on Pentstetnuit virgatuii, Piv'i'inia win<(,soi‘'ue \'iii\ au.Uiall)^, and P.' 
I'amt^iehatkie, tlu* last fi*oni fciie, collection of the U. S. Explor, £xj)edition. Gi\‘es also notes 
on other si>ecies collected by the expedition. {J. F.»L) 

Bakclay, a. On two autoecious Caeomata in Simla. <^Scieu, Mem. by medical 
officers Army of IndiUj part vi, Calcutta, 1891, jtp. G5~69, pi. 1 ; also Veprhitetk 

Describes a now variety hinmlayensls, ot' Puccinia preminthes Pers. oecuri-ing on leaves oi* 
l^reminthem hrwLOtiiana Willd., and Aftctara maenn'hiza Hook. f. All three stages were 
found and the aiith<)r flunks the fungus is aTttomious. tliough he did not siu'ceed in deliio 
itely proving it. Figaros of tluvsx,mdifts ttre. given. descrihos a new sixMides, Ptie- 
cinla pminiana. A uthor liris found all .stages of this fungus on SniUax {lapi'm and succeeded 
innrodudng thf!.sporjnogoiiia by infection with tcleutosjku-es. Gives figures of the sxieeies. 
Gtiwral remarks are apptuided on t\w, Gcmmata calling attention to tlie fact that they have 
been Kupxm.sed to he connected witli species iii MHampmi'd. The author conten'ds that 
this view is incorrect, ns some do not have, ('Vow as au-idial stages and, 

moreover, the two /h/rrmiuMuentioned in the present |»a];)er have true Vmmiuia as’ iecidia. 
Thiiik.s no longer a reason lor nnimtaining the gemis €Vow«. (W.T, S.) 

Bai{Glaa% a. Bhododendron Urediiiese. <[Scieu. Mem. by medical officers Army 
• of India, paii. \T, Chileiitta, 1891, pp. 71“-74, pd, 2; also reirriiited, 

Heeords finding of ihirclay on iWto(?o(huuiron /todf7A‘07rrHook. f. at 

Linglu in Sikkin at 11,5(H)-P2 ,{hK) ft. The species was originally found on IG athoremn,.'' I>e- 
scrilWs a new ITcdo on Jthododemlyon leindotuuh Wall., no .spec i tie nunie being given to the 
siHMjies. Also descrilu^s r/u)do(i'e/M7re !i, eampannlatmn, I>om Gives an inter- 

(tating disenssion of the relations betwetui tIio.se forms and the Pkea m6Hnd a 

in Xudiii and P, exceha lu Eurapfs, (W. T. S.) 

96#. CoBDNi, G. Sulla presenza di bacteri negli aecrvuli della Puccinia hieracii (Sebu- 
maelier). <(N novo Gior. Hot. Ital, (Btill. d. Soc.), vol. xxiii, Firtmze, 6 xlpril, 
.;'/.;f.;489i;p.'296.' 

Ihx-ords tht‘ constant xiresence in the piTfttiile.s of /uVrarn* on Leo nf.odim ha stiHii of 

numerous c.olonies of biuderia whieli give to the .spots a pallid diffitsed surrounding ring, 
'file jire.scnce of the oi’gain.sius seems coniined to the older .sori. OrguiiiaiuB not cultivated. 
(I). G.'F.), 

961 . Diktei.'P. Besebreibaug' eiuer neueu Puccinia aiif Saxifraga, <Hedwigia, Bd. 
XXX, Dresden, Harz ii. Ai>ril, 1891, pp. 103-104. * 

Dcscrixdion of Pitcehila paiuhkei on leaves of Saxifraga etiitw from near Fran/cnsluihe, 
Tirol, and (ui X uizoua from Bwitzeiiami. The ditterences between tins speincs and F. mxi’ 
/ru/gc S<‘,hlecht. are pointed out. (W. T. S.) 

902, I)i KTPi., P. Notes on some HredinesB of tbe TTnited States. < Jour. MycoL, vol. vii, 
Wasbingtoii, Sept. 10, 1891, pp. 42-43. 

Discusses some statements made by F. W. Anderson (see No. 957) in regard to species of 
the genera IJrouiifce^ and Pueciniu^ disagreeing in certain xmrticulars. (J. F. J,} 

966 . DiV.tei., P. Ueber Puccinia conglomerata (Str.) und die auf Senecio und einigen ver- 
wandten Compositen vorkommenden Pucciiiien. <,Hedwigia, Bd. xxx, Brendeji, 
iSeiit. u. Oct., 1891, pp. 291-297, pi. 1 (XXXVI). 

' Gives critical notes on all Ptwdnw occurring on Senccio ami related Composite. Many 
ditleriuit axieeies have been xdaced in Fueeinia eo^i^lomemta (Str,)by recent writervS. P. i^ene- 
IJb. (of which F.mfheitHnata Eli* and Ev.m a , synonym) and F,expanm Link, .should 
■ , ' be restored to .speeifie rank. FncHma phnmatXL Grev,, is thought to he j)n>bahly nothing 

‘ ’ but th(^ tyxdcal }\ expmua; F. tmnuthdii n. sp. on Pacalia haatata L., near Bchenkursk 

(Prov. Archangelsk), Bussia, is described, and in a suxmlwncnt ary note to the articlo it is 
T(‘])orte(l from Bihoriaon the strength of a spccimexJ,C(dlected by Martianow. P. eomjlomemta^ 
F, tmm^ckeUij P. P* expun$a, and P. wnknw are figured in outline* ( W» T. 8.) 
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964. Ellis, J,B, axiclEvEi£!:iA.nT,B.M'. ' Kew species of If reame'saiidlTstilagmoae, <Joiir. 

M^yool.^, Yol. Vi, Wiisliiiigtoii, Jan. 6, 1891, pp. 

T}h> fonnwiii.n' iitnv .Kpocit!S aru deser’ibf'd : J^fihi'wU^T'iii (Diiiulitfu in ov’ariiis oi A7u1)'oihv:o'H 
finmilatUH; MdTmdU^ mbinfUla on Circlum oehroi-entrum; VhtUajp dq luynira in ovaries of 
Jdinknni saiurHimilii; 'Cf. mmtanuuiti^ on AluM&nlHnyia (jhtmcntla; J'h'idnitit, mimypunef iuii 
OK VilstiUeia; AI.t^tiudunonBuridia Imutki; uti i»;t*ass: ktiauttiti imihieola 

on A.TiLlnM 9 ,]). ; I\ tiy itlidi on Jkmctj.' trituluviti; I*. 'XtintjiUjidnt—'-V, (UiuifUKSitiivvah feclileet., 
im h'ii sqhI i’. tionaiiniUii on i^iapi/ibyiuvi linijoliii no. of. !L J ,} 

Eni'KSsoN, J. Soeh ©inmal JEcidiam Astragali, Eriks. Notlzer, iaintl, ,18111, 

pp. 40-43., 

Fiinls it necessiLry to oluxnge iinine ,of custmuali Prlks., on A.,sty(«jaluti afpiuua, 

piihliKltetl bytlio aofi'ior in fo'L vi, 2 no. 285 orbis Fniig;. par. acaiui. on inaanini ol’ Dc 'iMiiiiuenLs 
speoiea of same luaiif.' in M. Univ., 'No. 1117, on AMr. mdUotoidxi}. Soleels JkddiA(m (Uiyii(mU- 
alpini as new mum^ and j^lves Ibllowin.i^ synoiiomy : Jkiiotraffali, Eriks., I'lin.';’. par. so., vi, 
Iso. 285. mmeum, l^oir/.or, 1884, p. 155. 7irompcr.s> b/ppoabotw, 

(iScidiiUB Ibnn) , 18,10, p, 271. Pooh not consider his specie's a.s iccidial fortii of 

Lago!dioi.rii\s (Tlieo. Holm.) 

906. GAidXWAT, B. T- Anew pine leaf rust. ' <Jour. MycoL/v<;J. v.r.f, AVasliiiigton, 

„ Sept. 10, 1891; p. 44:. 

Be.scribes a iiev species under name of Coleonpormm pini. (J. B. J .) 

907. I4llis, J. T,R,\c:y, S. M. Hew species of ITredineae.. MycoL, vol. vii, 

, Waslimgdam, KS,e|rt. 10, 1891, p. 43 

Deserilie the following new species: Puceinia hmoitonim on Memizonia/truwMdP.Mei(l- 
lioudoniaeyeyulea: and Jk wahmatrimi Makmtyam nmnyomyam* 

idVBJ.) 

imS# ''BfAii'iOT, P, Holes critiques surquelques Uredinees de PHerbier de Museum de Paris. 

: • " , : , iSoe. Franco, vol. vii, Ibiris, Sept. 30, 1891, pj>. 141-149. 

Hetes oil typ(i spt-n'imens in cryidogarnic herbiiriiiin of the Faria M'liscuni andfl^i* the Fac- 
ulty of S(‘koI<'c at Jil arseiiles, together with a de.scription of several now s|>eeies from diller- 
ent places. 'Ha- iVdlowdngannv' specie.^ are de.acriiM.Mi; (Trompees (mhrpiHy! on stems ai.d 
]KdioleH of MdainpHoya pmdjlorfff on l^tuoiidora hitea; Pumiim Unffii'ornU Ihit. 

A. Bar. on leuvea of Hambnmr P ydfo toymi on Ica-vcs iA EppdiioMap jFnddmm' (Uchontk^^^^ 
on hMues of JAdiv^idyttf y?f. oii kuivcs of Ruhmwm, 14i(V following (dianges iit 

iiomeneluture are HLig-gt-steil ; Pro>af/6‘(!<.'< hVikh is restricted to the host drrrtr- 

i-ivaiid ia naymmyni of B. or/rtt/iop«i'£ (SclihK.d.) Lby. FitMnia porri {8ow.> Wlpt. ahoiihl 
iticlndc Umiu tiiuUipim DO., Urovipces dmUgwis (DCL) Itekl. and ihtraJwloi wiajto Itekl. 
Aldanijmya pUfcieky Cast., does not btdong tothe Uredinece. Al.dampoora$>etni(!eianaO,mt> 
is iiot (iirOh’r/iooitB and eqnalH M. hcUuncopim Pors. OrQUiiyUiim gramiu^^^ Mont, is a 
gall. itemVtex ahtmld Jnclnde a.s synonyms P. crucianellm^DoHnm?,.^' 

Vyydo giiHi-veri Cmt,, md Jbkidliim [HiUiPoi'B. P. MynicU (Schurn.) Mart. incliJidcs P. hir- 
rorlhnHrroriMaGY»Ht.. and P. ecatearrfi-awprrrt. Oust, on Oentmiyeiimper.a. P. (uoitaurea-aypeya 
Cast, on Phnowo/i acaiom beloiigH to 7*. tanacci. iV/cciaiufralkta (Fera.) Schroct. incl rules 
P. P. apii Qdii., F. apti Jtosmax., tmd P. mniaipiel 'riiiim. P JPrk- 

kyi ihiHS. is a .syimnyiii otCP, 'vinace Cast. P. alU Cjist. on Allium ampehpnaMif in--^^^^ 

( DC.) Jlnd, P. krmimmut Oke. min not be maintained and i.s merged iirto ik /riTiorPim 
F^iV. 7k rtrfinarktJ (Scbinn.) Bchroet. ba.s as .syiuinyma ik moatfpxniridc Toni, P. hyyniitrUn 
Hug., niid P. mrrhjtola Clicv. Tlio .synonymy of'ik mmakyueei Desm i.s kh (bllows; /k 
fl.s'(cns Drihy, P. dyitioyum De.sniaz., I'.dlphii Sclnv., P.manthU Scliw'. ? P. IrixUlf an(t> do 
Toni %yns pnolonsly descnlmd by Moutaguo as P. ley nllH. F. judnat jCth, is onlym. 
variety of P. piihiuc/ta Kab., and tills .sbonld jrrobaldy includo 7k jui'i’/nn Cko, (Uili'nHpofhmh 
iHtyeharidia (Lev ) Ckc, incindc.s Vredo Intediayidiii hov.^ thre/ioridlw (’kc., and tllo so- 
called vEcidinm ]i()rlion of P, evadems Whit (No, HLHIS, E. Enropad). Vy/'do InuHirarldt'^ 
8peg. i.H a .syii miy u i of U. halanm Har. V. iuenm Cmst. and V. yUimnrum Hob. am sy nony ms 
of P. ‘nihiffd-vem ( DC.l Wint Wredo hfdimda lMdl.'-^lIr(ymycyy bidir. (F<'r.s.) Kiihnk (/m/o 
t’ast.-~Trre(lo .spores of Unonytrii ii(dieoynu*' {IHl) DF*y, Undo curubuH 
Desma/.. ami P. Uithnldvayum l>e,sni. arc Ihes TIreilo form of /*, nikneti Selsriei., U.yrdo hotom 
ch(£ni Cast, is on Jimem and equals H'romyeya jund (DeHiu.) 'i'ltl. (hrdo ib‘ci> Cast. - IL 
qtiernts de Bi'otid, It is perhaps a Aldampsam. IJmlu klernuv Mont, - ■ fUilmopoyinm mm 
cioiii.'i f.Fers,} Er. '(/redo phyUarm Cast, on PhylUrea aiitfui^fi/oliit^ (‘Oi’owa phiUtimi (Cke.) 
Tbum, and Ibign., bat Castagnefs mmiels tboohlcr. Uynlopme-yvddiew We.st. Is llie, Unslo 
of P. pottyvm Niels. 7k prmti Pei's, includes T7rMo pnwi Ca.Ht-., IJyowyceymnpydali Pa.ssm'., 
und Vredo cadagrmi Mont. Predo^oirpi to VnymyeeslineolaUtHih'omu) Bchrod.. 

I’he same species is also in Castagne’s herbarinni under the name 'Uyedoprhmaliyus. Uyedo 
tropepoU Besiu,-- Cmoma troj.ictioU (Desm.) Vredo anatfyyidiy Poussel Uyomyeen anoyindditf 
(.RonH.se.l) Iteuine^. Uredo andropoyofd C(mt. commpondH exact ly to /. n’yafii sVbnet. 
Vredo dimdki Ckt.^'t. i.s a nyiuniym of (SVhrank) 8chr<et. l/redo 

eriyeyonu Emiuivu upon (hipulmia vumm imd JFddivm mir/ri AVest, belongs to f'o(f,'(; 47 io. 
Timm aondvi ( Per.s .) Li- v. UredoUlii Cast, beloiigs to P. graminw Ik'rs. Ihedo pohnjunoyo m 
V. aticiilure 0\x9,\.'=^Uromyces polymrii Uredo iiatvrdm CaHt..:- rl'meiUftm. 

Vredo fumlda Caehet on Popvlua Mlmnnferat^^Melampmra popvlina (-lacq.) Le\ . Uyydo 
berheyidiH LAv^ and probably Undo mddiifomU 'ikimg,. imi Hynoiivnis of (Ummuthvyheyidm 
{L6v.} liar. Vredo eyelostoina ho:v.cs Cmma epcloiitbma (lAv.) ilav. Akidhm rn nieuli 
AEckthim Jemlm llonmd. Mddmm gleohimm Gaillard can not be liistiiiuniHlied 
from an Mridiwn fouiul hy 'Ih'Bdmn ow TmeHum mofodimia. Aieidium trifoUi-ngmitiys 
Cast h tho^Akidium of Vmmyecs tfyifolU (EedW.) LCjv. JfeUium ncorzunerw (’last. beiom''s 




dH#®, Hariot, P. Sur sjtielqueslTredinees, Soo, MycoL, Fraiioe, toI. tiJj PatiSj 

Dec,. 81;,, 189lj pp. 195-202. ; 

The author has examined a large nnraher of Montaigne’s species, and in tins aiiicle gives 
notes and complete deseriptioiia of many species. Gives the i‘ollo\viHg nolfs on synon’oni.y : 

1). R. & Mont, does "not seem to differ from the .-iv-n/'/noi of rrom/ices 
erytJtiyy/in and is ecptailylike JH. aaplwdeli Cast. CTouipm* slsyrini'hil Mont, is t lit* aredo- 
S];H)re state of Jh/rcinhfc fiui/ r/nr/r/i ^ Vromyces placerdi^^ Mont, was eouninuileated by 

Berkeley under the name Fmto placentida, but is only the uredo of I';n.yuiiy /ooai Per.s. 
pmlo pruniMmit. cant not^be sepiirated from Pueouda pmni .Pers. Pmla /no’/’or“//.s- Mt.nt. 
is a poorly developed apecimen of Urompces Umonii {DC.} Lev., and Vndu i'l. vV. bh 

(North Pacitic expL expd., No, 1:15) bcdoiigs to the same species. Virda pliiui,st‘ti}a M(mt. i.s 
the iiredosiHirc state of LTomjyees mariei.s'fSchutn.) Wlnt. Ih-edo hednlit-i i>, U, ..y Moot, and 
a finigu.s in jMot) tagne’k lierharinin under the name at JEckHnrti pm-yuraso ns I >. It. and .Mon t. 
are both forms of Ikiccinia hiemcil (Schum.) Mart. Besides tlMise Mpecu‘.> from Muurague's 
lierhariiim the. article also contains notes on .some other Urediiime studied hy tin.- anil. to:. 
(k'edo jayroika P». &. 0- {Pacitic expd., Mo. VM) ~.= Tframpees jitpoiueus Berk, P unci u in card :d 
Plowright .slionld be referred to P. cfttet-oZemcfii. I>e.smaz. (E* A. S.) 

Hariot, P. Bromyces des l%umineuses. <ReY, Myeol.^ vol. xiY, Towlonse, 
JaiL l^ 1892^, |)p. 11.-22. • . " 

A list of 35 species ofUrotnyceH on Legnminoste, with note.s and in some case.s full de- 
scripfions. Tlurniiniber of species as usoally counted is rtdln(i;d in .stiiue eases t>y uniting 
.several sjuie.ics. The following changes are made : Proniyccs fahiv i Pm-.s. 1 1) By. =- Liujutyccs 
Tki(V .Fckh, U. lathifii Thum.' on Ldthyrus phlfonnh^ dulrr.sfrls. ami T'/cff/, PreJu luiafiyc^ 
laiseh, or IcpuMdiiijiiarwih, aiul rromyoea erri \Ve.st. 'Uromyces Iri/odl f Ht‘tlw.) .Lev. - - kredo 
j'aVciis Desin., Tdnmyee^ eytiiil Thiim.on Oarayammi purpa retiaif P redu ca mya ttu' ’V:\i\ui\, tm 
(Jarayauinn arhoreacentem,. Xfrornpi^csonobryclddish(iv.^ fjmtooaabrycJdi and .Pcidlum 
ekyana .B. &• G. on Tnfolhim caroUnkmtim^ Vromyccs append ic tjltituii (Iki's.) Predo 

kyunnainn Desnn, Uror/tyces dolkhi Cke., Mmiimn mnduhim Bonorden. iUvoma eji'ienlhudui 
Bonord. DB.V*™ laihyri Bcllynck, 'Credo eietto eracete Licllynek, 

Crompees h-triatuis Sclir.— Vramyees trifolii Pckl, Bung. Itlieii. JSo. IfSh. Cnrmyc.es hypedem 
(Schw.) Pk.“: 'U. wacrospm'm B, A C. ; Cromyees soUtim ct 0. Prumyees laplul B. w C. -- 
'Urowyee» astragali YaLV|My>rniB. & C. TTredo liddni B. & 'This .speeie.s is dlstiiset from 
XIromyces lupirii Sacc. aild from 17. astragali, (iromyce.s asiraimd {Opiz.) Saec. im-Uides as 
sytmiiyniis tt, oxytrtipitUs:Kpg, in Rnb. E. Eiir. Mo."l7h3; U.eytPd. Stdir. in ibid Mo. 2<t71; 
XJredo' oxytropidu PX< , Winter has united some Zkomyces yrniata^dlHeiurhe, which 

should be separated from it— F. TJ. (Diutiidis, C. trlyonelUr, f-b’e- 

myces, and Credo luplni (not E. &. C.)— which ought to be refeni'd to the following .s]>ecie..s: 
Uropri/ees astragaU, C. xnmetatus, U. o.r»/^roy>7d(i‘’,Avhich belong to U. astrayjaU, 'raauyres 
pteleaeearum Rah. F, Ear. Mo, 03 has the host wrongly named, and is rfryoiista’ on 'La- 
IniruMm. The ioUowlugmnst he omitted from the synonyms of 'P, (jenkiradineloriie: P. cyiisi 
Hchroet. F. E. Mo. 2731; V, eytld Thum. M. T. Mb. 1728; U redo 'fit rn-jaaiv on Parny. I'trbo- 
reswns,.CTOvtyees oiiohrifekidis liCV. JJrornyees aathylUdis^ U, anayyridk {Tloxiiisel} Itoum. ; 
'C, lupini Saec. (not B. &.C.) ; C. onoiddls Passer, in .Rah. F. Eur, Mo. 1702: C, trigomilm 
Passer in Thum. H. CEcon. Mo. 118; 77, irigoneUce Pat. Utomyces minor Sehroet.' should 
include 77. trifolii (Wettstcin) on Trif. montanum in FI. Exciec. Austro-Mung. No. 1503. 
IJredo kedysari Thiiru. ML V, Mo. 11)32 on Hedysaruui seluumtuh from Siberia, does in)t ho- 
lon.gto l^wniH^s laidyHan {\dL) Cromyces aMmyalL '.Urom, hasdinskd de Toni 

should be added to th<\ synonyms of the latter. CromyeesrHpponiidm JjAg:oxh.-rJhl^ 
astragali Thiiin. M., Y. Ifo. 1117; a, s/!mp«77 Eriksson, h', x>ar. Seaiul. No. 28.5; JL astra- 

gaii-dlpini Eriks., ibid.; 7F. etunmmi, ilk Liigovh.i JS. oxytrn 2 ddis Thum. 'fhe following 
*8j>ecies are excluded; V.iaanmfe liiih>, C-spJtwrQ^^^ Gki^yC* imiuktrthnco Cke., V. versa- 
tilk'Pk.CC.teppenamis^mG. (E. A.S.) 

flisiNGBR, Edpari). Puccmia malvacearam, ICoEt. Rm till Finland, 1890. 
Notiz. Lund, 1891, pf). 44-45. 

Motes spi'cnd of speeies from ChllL whej'o first* discovered, in 1852, to various ports of 
Europe. Gindes Eriksson as reporting it in Aragoniaiii 1805. as iippearing in Bordeaux in 
1871, in Engiaml in 1S7;5, as spreading tlrrough Germany to Au.stria. Italy, iTollaud, and 
Denmark, only appearing in Hwidco in 1882, ahd not reacdiing the northern part hefore 1887- 
FiiuiUy ( 18110) reports it from Finland. (Theo. Holm.) 

972. lluwBLi*, ,} . K. The trijnorphism of TTromyces trifolii (Alb. and Sohw. b Wint < Proc* 
All). Asso. A<lv. Sd., Yoi. xxxix, July, 1891, Salem, Maas., x>p. ITiOdlof. 

< Jives resuils of exi|»eninenis, shoAving that the JCeidiani growing on idover is a foian of 
Jd'om gees trifolii. (See JSo.s. 151 and 20li) (J, F. J.) 

UTS* G. i>h. Om forekomsten af europeiska XJredmeer pfi Quito’s liogslatt. 

Notiser, Lund, 1891, pp» 68-66. 

The author has found Piuoinia eorotiata on sjieeitaens of dr-ruo;, the seeds of which had 
been iiiti-odueed from Karoxx;. Galls attention to the fact that none of tlie sx>ecies of Phahi- 
'iias, said to he the hearers of the jEcidium form, have yet htsm ohseiwed Iei Ikaiader. The 
only possihle. explanation of the occurrence of this Paetinia in Ec.r.adtw wiU therefon* be bi 
suppose that the Ecidimtuform has been omitted entirely. Similar ohservution.s have ineon 
made by Plowright {The connection of wl»eat mildew (Pmciuia gramlavi Persd with th«^ 
BarbcrtV-*‘Lei<linm (A. ierbe^riiu GmeL), Records of the Y*^oolhox>e Transactions, Ilcrefard. 
1887), who sucee.oded in infecting young plants of wheat directly with siKuidia. of Paerfufa 
gram ims. This last fungns has also been found in Ecuador, altliough the species of Jterberis 
and Mnlmda, upon Avliich the .-Ecidiiim form is said to occur, are wanting. The author 1ms 
found, however, an iReidinintt. upon Berheris glaum, but this soema to Indong to a Uiorclddinm, 
hitherto unknown, and occurring on the same JBerberu- The author describes a new species, 
Pusamim utedtnis^ parasitic on tiie Hredp form of Puednia graminis. (Theo. Holm.) 
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074.., Lacjei^heim, G. be, Piiceiniosira, Chrysospora, Alveelarla tiucI Tricliospora,' vier , 
' neue ITrediiieeii-Gattiingoii mit tremelloider Biitwickelung. (Voriaiifig'e Mittheilmig). 
<Ber. (1. ileirtselu l)ot. Ckssell., 9. ' Left 10/ Berlin, Jmi. S-i, 1892, p|>. 

,:114™348. ■ , , 

Gixm !i x«‘*dntniiary notice of four iiitei'esBng now genera <ir trcniclloirl '(Imimete. Pm- 
cinioaira reseinbltsH 'EndophiiUwn, l.mt baa Tiwo-ccllod .smootli sporca. I'wo sjiccica !ir<t 
desoribed. }\ tri aiiifcttre mi leaves of T, a]), in Equatlor and on T. ahufUoi'Ies in Ib-u/il has 
colorless spores, which liave attached to tlnon the ein})ty inTcrinediale ceil and do not fall 
apart into two cells in jiei-niinating. (bil.v teleiitosporea are dc.sci’ii>ed. 'iho sejamd Biaadey, 
ii sohf/cMni lea ves (if sj)! ill Erjiiador. <linV‘rs inucli iVoni t he lirat; the spores are 

piodiiced in eliains whiidi adhere to each otlier latco-jxll.v. iiu^ sportis are orange yellow ami 
in giioanina t in o fall apart in to two cells. The intermediate eells disapitear early in tlie ole* 
velopiuent of the fungus and nothing can be seen of them when tlu‘ spoi'es are niatui'e. 
Spersnogonia and teleidosporea cmnir." In a footnote it is mentioned that m Lei)(opv(rinia 
occurs on fJestrwn, and another on PoltDium in Ihinador.niaking with IPafnitioalra three 
tTeinclloid l/rc(iincrc known, on the fainily Sohmacese, though none were previously known. 
OJiripo,\pom has bright, red soil eontaiiiing toloutoa {lores lilce Vuednia iu .structure. In 
germinating ea,ch e.cH divides into four segnieuts, eacli of which produces a large sporidlum 
on t he end of a unicellular proinyeelium. "“Tlie geinis rtssenddes, tluireforo, a 6VdcoK/e>r/'o j// in 
whieli the teleiito.s]iores bciMinie segmented just betVu’e. gcrmiiiatioii. SiMwimigonia. and 
telentosporCB occur. A single species, C, ift/noxiiJis, is descrihcil whhdf ma'urs on leaves or 
occa.sionally on young .slioot.s of Opiioxh* pidchdlp 1)C. and k luxifnlia- IXh in .I'hjuiidor. 
Alveola ria produces cylindric ringed columns consisting of a serie.s of disk-liki' tehmtosimre.s 
which are eompo.sed'of nuuu' {n’isniatic cells. The cells have a smootli mem!u*ane. The 
spore disk.s ri{ien in basipetal order and are loosened in germination, which pro<‘eeds as iu 
Fue.dnia> Only telentospore.s are {troduced. Two speideB are described, 'fhe lirst, A. 
t’ordi'ic, oecnrs on leaves of GordUt sji. in Eipiador and luis spore-disks 120-150 /x wide and 
40-50 ft high, coiisistihg of OO to 60 eelhs which have yellowish walls and colorless e,eU 
contents. Tlie smaind, A. andina, occurs on a very (lilTereut Vordia in hkpiador Jind has 
spore-dislus lsO-210 p svide and about 70 p. high, eoinpo.sed of very numerous cells, which 
have biiglit orange-i'olored c<>ntonts. 7Vie/ui.vjmm ha.s tilif()rrn orahge-yt'llow sori .similar in 
structure to those of Orunartinm. and composed of more or less .spoolshaiiml [(‘lentosjioreH 
and sterile cells. The membrane of the teleutosjiore.s is colorles.s and Ihiekencd at the ends; 
the eoiiteiita are oVange re«l. The sterile cells, whicdi occur among i)h; te!eul.os])ore.s, are 
v^ery immiw and long mul contain a reddisli cell content. The gt rminatimi of theteleu- 
to.spores i.s very ditfemit froni that of Crijiutvlintn. The young .sl>ore.s an* unicellular, hut 
'When ripe are divided by three delicate seiitic into foiii* ceils, eacli (tf w h ii‘h produced in ger- 
ndnatiug a iinieellular proniyceliuni \vilsliasuigle s{>oridiurn. One 8{Hu‘,ie.s, hou aeforhVe, is 
described. It is very eoninidn in .Equador on all parts of two species of Toaniej'tn'Ua. Both 
spcriiuiigtinia arid tm are qu’od need. The spermogonia are unusually large and 

have spenruitiawirli red eidl contents. (W. TVS.) • 

075* M.4<tNUS, P. Eine Bemerk^^ zuTTromyces excavatns (BG.) Magn, <Hedwigia. 
.y, ..Bd.'ixx, I)resd:eii,.,Jull ii/Aug.:/189^^ I>}); 196-197,.,, '"''V' ', 

>State.s that tl»6 name of the fungus should l)e 'Umm}p'esexcan(itnH{Wy.) Magn., not V\ exm- 
ratM4f(D0.) Berk. It is different from IV (DC.) of lh*.rkl<ry and of Cooke, which is 

. , , ' really P., FtEh AW, T. S.) ■ 

976. Newcombe, ¥, C. Perennial myceimm of the fungus of blackberry rust. 

MycoL, voL VI, Wasliiiigtoh, Jail. 6, 1^^ v, v.i. 

Describes thatnres presented by hhudeberry cane atleetcd with rust, niten^. 

(Amchides myeeliuia to he p*^'renniai (see Ko. 822). (.1. F. J.) 

9:7,7*' PiitOTTA,;!?,.. Sulla Puecinia gladioli Cast, o siillo ,Puccinio con paradsi. ■ ^'N'liovo 
(Hor. Hot. ItriL (Bull. d.vSoc.), vol. xxiii, Fireui^ci, 5 Ottobng ix])!, pp. 

y;,,,, "578-581,"'' , ' ' ■ ■ „.y " ', 

Ro<'or<ls Ihieeinta ffhtdioU CaibI. on rrria/*/^ a. m‘W host, as ■|>c»,s,s(*HHing 

]>ara{djy.se.s. licfcrs ti* omission of the Kpeeie.s tVoni Schua-tcr mid Winter, aiut imj»(‘rfe<-t 
deseri{dion of geographical distinbiition by Saccardo ,& Cidotti, giving <‘oiTeetious ami full 
synonmuy. Diseuss^'.s preaence of ininqdi.wses hi Ihie.ciu^^ pri'l'crriug to cou.Huler them a,s 
constituting simondary elniraeters only. Adds list of species with piirapliyscH as follows: 
P. uaro/omiif-/’Vv/<»hrmwSchw., J\ <jl(tdii)U Cast., F. inrgimmw, F. alUL l\ p\djj<jum-anip}dlHi 
Pars., F. k‘u}(elii liub., F. pHmi-ivpinmm Pors.. IK ndni/o-eem, V.eonhv Bagm, f\ (pbberom 
''Lagerh. ',,(1>. G. 'F.')', , ■ ; ■ ' .y y A' ■' ,y 

J, :."<See ' also' ^os. 1>92, 723,': 736,. '.712, 764, ,864, 873, 895,- 923, '925, 979/atiil998.): 

■ VIL—ustilagin'eas.' ■' 


978. Eltjs, J. B., & AfsT>ERgoN, F, W. A new Xlstilago from Ploricla. <Jouiv MvcioL, 
voL Yi, Wnsliiiigtoii, Jan. 6, 1891, px>. 116-117. 

Des<‘ribo new species on Tleteropogon mdanocatjm as Vsdilago nmlii. (J . V. J .) 

970* Pjrotta [R.]. [Due fungM non comnm in Italia,] <Nnovo Gior. Bot. BiiL 
(Bull. <L 8oc.), voL xxni, Firenze, 6 April, 1891“ p. 296. 

R9^k*,6 hy secretary iif siMdetytlmtPirottaiawstratoa hrietly before the Soeh*ty Ustilaqo 
ViVncomthacei mi miUet, and Fmeinw, g'HHeam Ql$l>ukiria vulgar in, no(,ing thoni as rare ‘in 
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PiKOTTA, R. BiilFFrocystis primulicola. UagHES in Italia.', <ISrn,oTo' Gior. Bot. 
Ital. (Boll (I Soc.), toL'Xxiii. Pireuze,.! LngliOj 1891, p. 502. 

( -alis {ittenition to error in Go<lfrin’8 artide in Buli. vSoc. Bot., FraiuM*, t, xxxYiil, 1891, p. 
(IS, in wliic.h tise iint!K>r\s paper in IT. (lior. Bot. Ital., lii, 5881, p. i::sr», is {liveii as avitbority 
for preseiiye of tlie fnngns in Italy, when in iliet the material re.tVrrel to in the paper was 
Kent to Pirotta from near Gotha l>y DeBary. Adda that the fiintjus lias been reeorded by 
Cocconi and Morini in 1886 from near Bologna, and published in lilera. Acad. Sc. di Bologna, 
ser. 1 .V, t, Yi, p, 373. (1>. G. F.) 

„ (See also Nos. 692, 698, 716, 723, 877, 923, 957, aa,d 964.) 

Yill.— ASCOMA^CETES. 
a. — GynuwascL 

dS'lo' MASSALCrNGO, C- ' .Siilla ,seoperta in Italia della Taphrina, epiphylla Sadeheck. 
<Nu<>yo Glor. Bot. Ital. (Bnll. tl Soc.), vol. xxirr, Fireoze, 1 Liiglio, 1891, 

, pp. 325-327. ' , " ’ ’ 

Eeporta the discoyevy of the species in the juovinee of A^erona-iieiir liolea, and gives 
syiiouomy of the species, referring to Sadebeck's work on irritant action of parasite on host. 

((d.g-.f;) 

h, — Peris})oriac€W, 

(See No. 764.) . 

d. — S2}]iariac€(C. 

982. [Anon.] The Chinese insect-fungus drug. ^Insoct Life, vol lY, Washiiiffton, 

Dec., 1891, pp. 216-218, ftg. 2. 

Befersto ('ordycrps (‘hinensiit, a fungus infesting grubs and used in China as a medicine. 
Quotes account given by A. C. Joiie^s, F. S. consul at Chlnkiang, China. (J. F. J.) 

983. Faibmax, C. E. Observations on the development of some fenestrate sporidia. <( Jour. 

Mycol., vol. VI, Waslimgtoii, May 14, 1890, pp. 29-3L 

Bcserihf.'s deve.lopnuuit of sporidia in Feimtella amorpha^ Fatellarm J'emMmtay and Ca- 
marospmiuph mhfeuesfmliwh. (J, P. ,1.) 

984. Halsted, B. D. Ergot and ergotism. <0 alt. and Country Gent., vol lvi, A1- 

;■ lumy, Oct. 29, 1891, p. 871,6g. 1. . 

Gives popular exposition of the life \n^U)v’y oi ClarAetps Tnl., with methods of 

prevention of ergotisin by careful cutting of sust>ected grain wiiile iu the Idoom. (1). G. F.) 

Mas.see, Georgia. Anew Cordyceps. <(Anii. of Bot., vol v, London, Nov., 1891, 
pp. 510-511, tig. 5. 

Describes C. liherrinpiU n. sp., parasitic on an ant from Granada, S. America. Discusses 
relation (d’ species to otlua’S in same genus and in E-pichlne. and Clcickeps. M-eri* 

tions particularly Vordijeeps rdberidi iVoin New Zealand. (J. d.) 

^86. REBvr. Bie Biscomyceten-Gattung Ablesia Euckel und die Pyrenomyceten-Gattung 
Thelocarpon Nyi. <He(hvigi{i, Bd. xxx, Dresden, Jan. n. Fel., 1891, pp. 1-12. 

AMesia is according to t he author nota THtteomyceie, as Fuckd t houglit. but a tiy jauTeaccous 
closely allied to and Aponectria (which in liis cstiniatiou should 

notbc separnh'd). 'fbo genus Thdaeta rpim oi'^y \muhr placed heretofore in pyrenocarpous 
liciiens is really llie same as Ahkda, au<l being an ohler uaine must he ad<>pte<{ and placed 
in !!> jHau'cacejc. Thti grocii goiiidia found often in the base of the perithecia ar<i looknl upon 
as algfc. either living in 8ymbio.se with the fungus or accidentally present. Da pages 4-13 is 
giv(*n a dc,s<'riptivo ]nonogra]»h of the 1(5 known species of 7’iiietomrpm . AJde^a Udienicula 
Fuckel is placed in the gemns for the tirst time as A ahlenii Kelmi. (W. T. S.) 

BtarisaCK, K. Bidrag till Kannedomen om Sveriges ascomycetfiora. till 

Kgl Svonska Veteunkaps Akad. Haiidliugar, vol, XAU, Afdelniiig 3, 1891, 
Htoekholni, ]»p. l-lo, pL 1. 

'fhe fbllowing are described and figured as new; Diaparthe rehminna on lltfins itinntnna; 
Lvptofiphfi^ria lado^phcerioidcs m\ Aeimitumlycncto'imm: Herpotiichia mucilapinom on Jvnip- 
cvvs com m unis ; Crpptndet'iii olifjutheca on Thalktrum alpimnn ; Ephamlinn dnjadis on Pryas 
odopHala ; Eiarbdckia n, gen. ; E. paeudotHbluHoidat on pine wood. {Th. Holm.) 

(Sec also Nos. 736, 740, 753, 764, and 769.) 

d, — DUeomycetes. 

Bouoier, Em. Bescription de troisnonvelles especes de Pezizes de France dela sec- 
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!l§d. OuBEMAXS, C. A. J. A. ■ Phacidium pusillum Lifeert. <Hcdwigia, Bd. xxx,, I>.reS“ 
deii, Beptl ii. Oct., 1881; pp. 248-250. 

The iintlior ihund speeiuiens j'ukI inrestJiratcd tlieiii in thn iresh cojidition in, tlic suMinior 
of 1891 . As a, result of his studies he atneiids and completes Libert’s description and correeta 
some statements of Bouiuegnere and Saccardo regarding the species. (WL T. 8 .) 

(See also Kos.. 950 and 986.) 


IX.— -IMPEEFEOT AND UNCLASSIFIED FORMS. 


a.^IIifpliomyceies €ind Stilbefi^ 

990. ■ ATTvfNSON, ,Gecp^ Some Cereosporae from Alabama. Jour. El isha MikdKdl. Scleii. 

Soe.Avol. vin, pE 2, Feb. 24, 1892 [sepanate pp. 86], 

Pisciisseh the position of Oereospora in classification and inonfioiis tho forms under which 
it is knosvn. (xives a brief sketch of life history of genus and notovs paucity of kmjwledge 
in ndation to compiete .life history of many sperms, (rives description of 79 sp(.‘fi<‘s, Avi< h a , 
ff'AV nuP.'s on syiioiioniy and desrnhos tlio following .as new : Cercoaporii trphruKhr mi T>:php'ti-^ 
sia hUpUhiki; ' C. trimkt.fella on .Passb/om inear nata; (J. apro.^tidh on Aproh'flt^ s]k ; ? (I arlnt.- 
larh WinL. var. mf/ittML on lUihpjmiim muittatwn; (I anfhdnimMea on Chcnopodiinit, am- 
\ ar. antiu'hnudicum-; d.jrummvou species of Jnastoca.* (J./umnaeiita/in on }\iulcuw, 
(Ik'lnsf^nmnn ; C. aetarim on &’etana plauea; C. asterata on s|>. L, riehardifvtudt on 

Jiicha/'f/ni afncftna-; 0. alahamrn.siti on Ipom<ea purp'mra'; O. Jlatje III f era on iSalaelia pHow \ 

0. 'papl!him\m Yerhma cult,; (J. mlankola on Polumim fuhenmmi; il ludiripia'. on Jfjudti'k/ia 
alti'i'nijoUa ; < I rhitinimife on Dpidia inripni fi^^^^^ C. erinohipora, on lihifnenupom ijlonirrnfa; 

(.\ ntro7nar;(inf(ll.s;''on niyrmn: ' 0. fropKVoli on Iktypaudimi <'nlL; C. tCHwIafa i.>ii 

Eleusbie o’pppfiea; (J. aeriata on Sporoboluti anper; 0. aUJumna, var. modiobn. on Atodbda mnl- 
Ufitla; <\ vtitoria: on (Jliforia manana; 0. dluspyrl, ynv . /(UTUplmiia; (\ jatrophmow Jatrophn 
nHumlnsa; t\ m a crotnif.kt fa on Ohrps'opiiis (J. pnanuUmd a. on nietllavs; 

€L erpthrogena on Ifhexm ataruman etc, ; (J. riyospora on ^olanuni niyrain. i ?); (t eab noapora 
on Samfrueiis caamdensu, and O. emditUeH on EreehtUea hirraeifolia, pT. F. ,1.) 

991. MacMillan, ,C. Hate oit a Mlauesota species of Isarla and an attendant Pachybasium. 

<^Jour. MycoL, a^oL vi, IVjisliiiigton, Sept, 10, 1890, pp, 75“-76. 

Describes features presented by Imria spldnyunh, parasiiic on a tussock moth, and Paehy- 
hadtmi kmnatmih {!), whicli appeared in a gelatin culture tube. Queries if the latter bo not 
ih ihmi (A the Imirift 

'AIassee, Georgk. . A new genus of ■ Tubercularlege. C^Aiiii. of Bo'i', 'vol. Vj. Loii- ' 
, dotb.Xoy,, 1S91, p. 509,-fig. 1. 

Describes gen. Eerk.v in held)., witli II. in herb. [The 

dgtiTci is called if. From \''cueisaela., (.1.1^4.) 

■ (Se6' al8o,Nos.714;716,742,747;756,764;and--903.) 

h,‘-~Spluw(fpmU'(e and Melan 

9II-3I* CubonE'G. .Diagnose di mia uuova specie di.fttrigo excipulaceo. <N!ioyo Oior, 
Bot.,ltatl. (Bull. d. .Soc.), vol. xx,rri, Fireiize, 5,(>ttobro, 1891, p. 577. 

De.scribes new g<nin,s and new species on decorticated wood of Moru^ alha^ diiawlim.da'''. 
edoltii, in Inmor of coUector. Thinks genus should forni anew sectloti uf the idiwtMporem. 

; {D.O-.F.},,- . . ■ ■ ;■ . ", : ; 

99,4. ' Ellis, >T.' ,B., and EvEiitiAiny B. AL Leptothyiium poriclymeni, Beam. ,'<j0'ur, " 

' ; ' ; ..MycoL, vol. VI, Wasliington, Jan..6,’1891, p. 116. ■■ 

,, ; Notes occuiTence of .Hpbeies on Lmwera iToin Ontario and putpiises 'tit'Ciiillt JxptoihyHwui 
,,,|n’Tt7cymca'fc,,var. a'-we«ran«?a.. ,(J’. F. J.) ■ *' : 

■ AlA.irriLLi [IJ]; [AleuniiaugM cbe .A'ttacano.l©. olive.]- ,<'N'iU)V(> Gior. Bot. il.ol. ' 

AJMlI.'.d. Soil), S a>L ,xxjib. -.Firenze, 'April -6, 1^^^ 321. 

Report of serretaty of note pri^itiMl to the so(d regard to a now PAoDm, on olivns 
lilndy to prove disastrona, which ho proposes to call P, paten alt bough nme.rving tlmihi. 
scriptJon foimi futiiro meeting, togethor with that of jwi associated form, possibiv iliesocr- 
, /'’mogemial 'form -of .the P/mwa. (D.Cr.P’. ; ■ '' ' ■' 

' :(See :also, Nos. '7,16, 732, 744, :761;an^ 77.9.'):".'- ' 


,ltuiiix:B,E,:B-r:J, 'VCri^^^ .'^G’Etude^.dtt Docteur ’Wainio.' <Eov," Alveol, voL 
XIV, To«loiist‘, Jan. 1, 1892, pp, 33-40. 

An article written at tho request of the editor of the .Revue for i.lu^ purpoHO of di.'wuMHiio*' 
the system ol classification proposed by Dr. IVainio in an article on “'Phe natural ebissitb-w 
tiori and inorplndogy of the Lichens of Brjwdl.” The author takes issue with Dr. Wa,iido 
on the main points of the original article. He rqiocts tho theory of a vmhiosiM, the dothiiUou 
0f a lichen, and the characters used jis a basis of dassidoation, (K. A. S.) 
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997. Staxlet-Browk", J. Bernardinite: Is it a mineral or a fungus? . <\A,m. Jonr. Sci,., 
3(1 sei\j, vol. XLn,_ New Haven, Jtily, lS91/pp. 46-50. ' 

Clives an account of tlie “mineral resin” described by Sillirnaii in 1S79. Gives analysis 
and .i^cneral deseri|>tioii of a sx>eciraeii stated by Ellis to'he Poliiporus officinalis Foimd 
on Pmws in various localities of the IJm ted States. (J. lAJ.) 

(See also, Nos. 65f, 716, 832, 942, 943, and 944.) 

O.— MORPHOLOGY AND CLASSIFICATION OF BACTEEIA. 


. (SeeNos. 720, 745, 8S6, and 933.) . , , , 

H.— MORPHOLOGY AND CLASSIFICATION OF MYXOMYCBTES. 


(Sec Nos. 695, 716, and 85.5.) 

I. — EXSICCAT^E. 


Pazschke, 0., Eabeiiborst-Wiator. Fungi Europaei et extraeuropsei. Cent. 38, 
Cura Dr. 0. Pazsclike, <(Hedwi<i;ia, Bd. xxx, Dresden, Jiili n. Aiignsb, 1891, 
pi-i. 197-200. ' ■' 

Gives a list of tbe species in the 38th centiiry of this eysiceata and reprints a note on 3704, 
TJroei/fitis hifpo-xMk Thaxtcr, from Brazil, and the de.scrixitions of the following new speeies : 
ruecinia pithMoeteni II and III on leaves nX Pithemetenuni .Brazil; Pro mi/m’ dietellmnm 
on leaves of JRaitMnia (prafuiijlora l) Brazil p Ptvdo eeltidis on leaves of Odtk, Brazil ; iJieho- 
menieUmuni Karst, ouaload braiudies of macropIiyUa, Finland. { W, T. S.l 

1109. Rehm. Ascomyceten fasc. sxi. ^Hedwigia, Btl. xxXjl^f^isdeit, 1891, Sept. u. 
Oct., 1891, pp. 250-262. ' 

This exsiccata after a long pauvSo necevssitated by the pressii re of other work has been re- 
sumed and will biveontiuned. In this article the Uvames of th(5 species in fasc, xxi, with 
synonomy and often with critical notes, are reprinted aiipareiitly as given on the labels, This 
.fascicle includes Koa, 1001-1050 and ItOh., 0S2h., 60b, Htb., 8I>. The follo wing new a|>ecies 
are described: dtlMfcZbjiMZe,s oiid«)cayed petioles of A’o&wnd. p^wmlameiaiieM Berlin; 

TrpUidarm siMropl^^^ (Wint.) (===Blitri/dlnni mbtropieum WmtGV OW" 

todiscusptmllus (Lib.) {—Phacidhim 2 >v. 8 Ulum Libert PL ardon, 268) ; Phyllachom tageiimm- 
'fonfi' on living leaves of Tlexscopulas 1‘anecillo, near Quito; HtrieJieria tirngem Wageliii. in 
lilt, on decorticated wood of PiT/a;wtos‘, .Switzerland; MelivUt lagerheimii Gaillard oo living 
leaves of Ilex seoptilorum, Qniioi Sidicerothem fflgprttiaei&us et Thum.) Eaumler 

(:==: lUrgfdphe ptyunifomns’ Sorok. et Tbiiin. Mycoth. ru Stdied.) on Press- 

■ burg, Hungary. , (IV.T.S.)'- 

■ J.— TECHNIQUE.. . 

10IIO, .Boitrquelot, Em. Sur ue artifice facilitant la reckerch© du trehalose daus les 
champignons. c'Bull. Soc. My^ool., P’^cance, voL vii, Paris, Dec, 31, 1891, pp. 
208-209. 

Gives a method of hastening the crystalliKation of trehalose by inst^rting in the soluti^ 
a glass plate previously rni.d)cd with a crystal of trehalose. The' crystals eollecfc al>outthe 
portion of the glass lluis prepared. Later they can he detached, and by scattering them 
crystallizalion willlK) provoked ©very where in the liquid. A footnote gives the method of 
lir'st disposing of the mannlto in the sanie solution. (K. A. S.) 

10# 1: t 0 A 1 r. r.AiU) , A . Note sur im procede pour robservation des champiguous epiphytes, 

. <Bull. Sdc. Alycol., ,F.Tance,' woL' YXt,;,-PiiriS;, Bee. 31, pp, 232-5^,34. 

■ , , , . ' Gives a 'method .of observing the aerial parts .of .fungi , hy means of runnings over them . a 
drop of collodion in solution and afterward transferring on the hlide to glycerin jelly. By 
tins means the fungus can be examined in its natural position, (E. A. S.) " 

1002, Waite, M. B. [Directioiis for collectmg] iimgi <TJ. S. Nat, Miisenni, Bull. 
No. 39, Washington, 1891, pp. 24-27. 

Gives general difcctioua for making collections of saprophytic and parasitic fungi. (4. F. 4.) 


o 
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TREATMENT OF PEAR LEAF-BLIGHT ^ IN THE ORCHARD, 

By M. ]i. Waitk. 

[Places XXXIl, XXXIII.] 

The experiioeiits here described were carried on in the orchard of 
the Old Dominion Fruit Company, on the James Eiver, near Scotland, 
Va. This orchard consists almost exclusively of standard Bartlett 
pears and contained originally 22,000 trees, of which at least 10,000 are 
still standing. The trees are now 10 jTars old and the greater part of 
theiu are in fairly good condition, except for pearleaf-blight, which for 
several years past lias defoliated the trees during the month of July. 
This defoliation in inidsunimer deprives the trees of the use of their 
leaves during half of the season, and no doubt seriously interferes 
with their vigor. The cultivation has been fairly good. The trees 
were headed very low, and the lower branches, until the i>ast season, 
extended nearly to the ground, but during tlie past winter they have 
been trimmed up. Most of the trees do not make a very strong growth, 
Tiorllo they contimie to grow long into the sununer. Only oceavsionally 
does the general growth of twigs on a tree exceed 1 foot, andniften it 
is much less. The fact that tliese trees have been regularly defoliated 
with leaf- blight made this an excellent place for experiment, particu-. 
laiiy because of the availability of uniform blocks of similar trees. 

The appearance of the disease in question 3^ear after year to about 
the same extent makes it an easy one to experiment upon. In 1803 five 
sprayings with the 50-gallon formula of Bordeaux mixture entirely 
prevented the leaf-blight. The dates of the sprayingvS were April 28, 
May 15 and 30, and June 14 and 29; At the time of the first treatment 
the young leaves were just fairly expanded. The object of the spray- 
ings w'as simply to prevent the disease on about 100 trees as a part of 
another experiment of an entirely difierent character. The spraying 
was thorough^ done and the treated trees held their leaves to the 
ciose of the season and showed scarcely a spot of leaf-blight, wdiile the 

ICwlomoBporimi viaculatum 
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rest of tlie orcliard became entirely bare by the 1st of August. It 
were tlioiig'lit at the time that live treatments were ;|)robably more than 
were necessary. The question then arose as to how few sprayings 
would be necessary to prevent the disease. It was deemed best^ there- 
fore, in plaiiriiiig tlus experiment to take the standard fungicide and 
find the least iiiiiiiber of treatments tliat wmiild prevent the disease and 
the best times for making them. On account of the beneficial results 
from spraying tlie experimental trees in 1892, tlie owners dec'ided. to 
spi'ay the whole orchard in 1893. In doing this the sriggestions, of the 
Department were followed quite closelj^ and a recoi’d of the work was 
keptj so that it furnishes an interesting example of the siiceess of the 
treatment and its cost when done on a large scale. 

The work, tlierefore, may properly be discussed under two heads, (1) 
an experiment to determine the least numlier of treatments witli Bor- 
deaux mixture necessary to prevent leaf-blight, and (2) an experiment 
to ascertain tlie actual cost of treating a large orchard with Bordeaux 
mixture four times. 

TREATMENT TO PREVENT LEAF-BLKIHT. 

The plan of the first experiment was as follows : A portion of tlie 
orcliard was selected which was uniform and where there were few 
missing trees. Eight plats of 20 trees each (two rows of 10 trees each) 
were laid off side by vSide and numbered 1 to 8, A control plat of the 
same sisie as the numbered plats, 2 rows wide and 10 rows long, was 
left at the beginning of the series, and another at the end. Contimiing 
from the second control plat, 8 duplicate plats were laid off and iiam- 
bered to 8h A third control x>lat followed 8h 

Plats 1 and were treated April 24, 1 treatment. 

Plats 2 and 2' w^ere treated May 1, 1 treatment. 

Plats 3 jjiiid 11 wer(3 treated May 15, 1 treatment. 

Plats 4 and 4‘ were treated June 1, 1 treatment. 

Plats 5 and 5' were treated May 1 and 15, 2 trea.tments. 

Plats 6 a^nd 6' weiamimted May 1 and 15 and .i uiie 1 , 3 troatmeiitH. 

Plats 7 and were treated May 1 and 15 and June 1 ami 15, 4 t, real-men ts. 

Flats 8 and S‘ were treated Juno 1 and 15, 2 treatments, 

‘ It was desired to determine the most critical time in the treatment 
of the disease by making one single treatment at' cl i if ereiit times and 
observing which one did the most good. The Bordeaux mixtuiA^ used 
WTis the 50-gallon formula, 0 pounds of copper sniphate in 50 gallons of 
watery with enough lime to neutral me all the copper. To avoid (ioiii- 
plications only the single strength of the fungicide was tried, and the 
exiieriinent was limited to ascertaining the dates and the number of 
treatments. The spraying was superintended by Mr. W. H. Berrynian, 
themianager , of' the orchard. The. first, application was made just after 
the trees had come apparently into full foliage, at which time no leaf- 
blight had yet appeared. The four treatments of iilatvS 7 and 7* were 
'given so as ,,, to be sure to ,, prevent the ' disease, a-nd the others were 
simply intermediates.,, f': ."y'."'. 
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Results, — The orchard was visited and earefiil notes taken on August 
2 and again on October 12, By August 2 the control plats had lost the 
greater part of their foliage. Scarcely one-fifth remained on these trees, 
a!id this was rapidly falling, it being badly affected by lea.f-bn^iit. The 
contrast between iiiisprayed and the sprayed foliage was very striking. 
All the sprayed trees, including the single treatments, looked exceed- 
ingly well as compared with the controls, except the trees sprayed April 
24. These showed but little improvement over the unsprayed controls. 
The other plats, which had been sprayed once, while appearing to retain 
full foliage, had begun to shed their leaves. There were fewer spotvS on the 
leaves of the trees sprayed May 15 than on those sprayed May 1, and still 
less on those sprayed June 1. In fact, the latter appeared at that 
time to be an almost perfectly successful treatment and the plat was 
scarcely inferior to those which received two or even four treatments. 
By October 12 the controls and also the plat sprayed early were com- 
pletely defoliated. All the trees were beginning to slied normally a 
little, so that slight differences had developed which were not ap][)areiit 
on the first visit. The conclusions from a study of these results areas 
follows'. 

(1) The earliest treatments gave the poorest results, and of the sin- 
gle treatments there was an increase in effect up to June 1. Between 
May 15 and Jime 1 there was but slight difference. 

(2) Two sprayings (on May 1 and 15 or on May 1 and June 1) left so 
little to be desired that they may be considered sufficient treatment for 
an orchard. The improvement from the additional third and fourth 
treatments was very slight and was visible only at the close of the 
season. 

(3) Pear leaf-blight on orchard trees in this section of Virginia does 
not commence its work early in the season, but is a late-appearing 
fungus. It develops on the foliage after the leaves are cpiite mature 
and continues to multiply after August 1. The attacks of iungi which 
caused differences to appear between plats 2 to 8 came mostly after 
xiugust 2, long after the spraying was done, thus indicating that it was 
the thoroughness with which the trees were covered or the amount of 
fungicide on them tliat was important rather than the time when it was 
applied. 

(4) From the results it would seem tlmt the first spraying should be 
postponed until late in the spring, in order to have the fungicide fresh on 
the leaves during the first attacks of the disease, but shoukl be made 
early enough to get ahead of the fungus. The second treatment should 
be made just ahead of the principal attack of the fungus and late 
enough so as to last well through the season. A leaf thoroughly 
sprayed once as late as June seemed to be protected for the rest of the 
season. The disadvantage of the early treatinent is apparently due to 
the long exposure o f the f uugicide to the weath er before the critical 
time.' " ' 
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(5) These results iiidicate that for Tirginia the first treatiiieiit should 
be made between May 15 and June 1 or eteii on tlie' latter and for 
regions farther north at correspondingly later rlates; or to state the 
proposition in general terms, the first spraying should be given from 
four to six "weeks after the trees biossoiin and the second treatment 
should be made one month later. 

The question naturally arises wdi ether these results can be relied upon 
without repetition during a series of years. Of course one would feel 
nmcli safer if they were repeated at least one season. Pear leafiblighty 
however, is well known to be a very regular disease, both as to preva- 
lence and severity, and exceptionally uniform during diifereiit seasons. 
This coiista.iit character of the disease makes the conclusions iniicli 
Siifer than they would be with almost any other fungous disease. 

It may be wadi to state that these conclusions do not apply to nursery 
stock or to trees wdiicli for any reason make a new growth late in tlie 
season. In anotlier part of the orchard in question a block of trees 
which liad been pruned back severely to renew tlie wdiole top was 
sprayed four times, the last treatment being on June 30. These trees 
made 3 to o feet of growth and at the close of the season the last or 
8 inches of the more vigorous shoots, wliich had doubtless grown, after 
the last treatment, were either defoliated or spotted with leaf-blight. 
From this it is evident that trees i>uttiiig out new growth reipiire addi- 
tional sprayings to }>rotect the new leaves as they appear. 

■ TREATMENT OF THE OROHAEB AS A .WHOLE. 

Tlie orchard as a wdiole was sprayed with the same strength of Bor- 
deaux mixture as the experimental plats, i. e., the 50-galIou formula. 
In imikiiig the mixture a method of preparing and using a stock solu- 
tion of copper sulphate was devised, wiiicli saved tlie time required to 
weigh out and dissolve the copper salt for each separate qii anti ty of 
the mixture. At the suggestion of the wn-iter tlie plan has since been 
tried in Is.ew Jersey ami ^ew York, and has proved :to be a great sav- 
ing of time where a large amount of spraying is to be done. A bjirrel 
liolding 50 gallons should be selected and 100 poiinds of copper siih 
pliate (large crystals can be used) suspended in a basket or a piece of 
coarse suickiiig in the upper part of it. The barrel is then tilled with 
water. In the course of a day or two all the copper will be dissolved. 
The basket is then removed and more water is added until the barrel 
is again full. This second addition of water is necessary to fill the 
space which was occupied by the copper before it was dissolved. Each 
gallon of this solution will contain 2 pounds of the copper salt. If the 
copper salt is placed in the bottom of the barrel, it will be dissolved 
' only with ' difliculty. ;; It should be noted that considerably less than' 5(1 
gallons of water is . added, owing to the fact that ' ther ' coppcM 'occmpies 
some of the space, but that the final solution of copper snlplnite and 
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water makes the 50 gallons. If a greater or less amount of stock solu- 
tion is to be made npy tlie wssel must lirst be measured and a mark 
made to indicate the required amountj and then the solution made up 
to tills mark. For example, if 40 i)onnds of copper is desired in stock 
soliitioiq do not add 20 gallons of water to it, because the resulting . 
solution would then contain more than 20 gallons, but instead make a ■ 
20-gaIIon measure on some convenient vessel and make the solution up 
to the 20-gaIlon mark. 

The lime may also be kept ready mixed for use. It should he slaked 
and run off as a paste, and vshould then be stored in barrels hurled in 
the ground. A tight barrel should he placed heside the copper sulphate 
barrel and filled about one-fourth full of the lime paste, and then wafer 
should be added until the barrel is neatiy full. 

In making up the Bordeaux mixture it is only necessary to draw off 
the required amount of copper solution and pour it into the tank while 
it is being filled with water. When the tank is nearly full add several 
pailfuls of the milk of lime, obtained by stirring the lime paste apd 
water together, allowing it to settle a few seconds and then dipping it off. 
By using the yellow prussiate of potash test*^ it is easy to determine 
when sufficient lime has been added. The operator soon learns the cor- 
rect color of the mixture, and this serves as a guide as to when to make 
the test. All the material which goes into the tank sliould be strained 
through a sieve. In the case in question a sieve was made by tacking 
a square foot of ratlier heavy brass wire netting, with meshes 20 to the 
inch, over the end of a funnel-shaped box. 

The spraying outfit used was a loO-galloii hogshead, mounted on a 
wagon. In it was jilaced a Ko. 2 Nixon pump, supplied with two hose, 
each 24 feet long, and a 6-foot brass tube, with stopcock and Verinorel 
nozzle. One man drove and pumped while two men directed the spray. 
As they passed betweeu the rows each man sprayed one side of a row. 
The brass tubes enabled them to cover the trees tlioroughly from the 
gTotind, except the tops of a few of the tallest. The nozzles gave a 
fine, misty spray. The endeavor was to touch every jmrt of the tree 
with the spray, but only for an instant. It was generally necessary to 
stop the team a few seconds at a few of the trees, but the greater part 
of tlie work was done while the team was moving slowly along. If the 
trees had been small they could liave been covered without stopping. 
Two outfits as described above were used in the work, and it took twelve 
days to go over the entire orchard once. It wms sprayed four times, the 
cost of the whole work f being about as follows : 

■^This test is simply the addition of a tew drops of a solution of ferrocyanide of 
potassmin. Tliis solution is made by dissolving one-half ounce of tbe substance in 
2 or S oiinees of water, and if on fcbe addition of a few drops to the Bordeaux mix- 
ture a bAwnish color appears, more lime should be added. 

t The entire expense of the work herein described was borne by the Old Domimon 
Fruit Company. 



1 ■white mail- afe $1.25 per <lay, 48 da 5 ^s „ . $60 

5 colored men, at 75 ceiihs per day, 48 days * 180 

2 teams, ivitli wagons, at $2 each per day, 48 days 192 


To cal labor ' $452 

Clieiiiicals - 70 

Wear and tear on siirayers 20 


Grand total $522 


It will be seen from tbe foreg*oiiig tliat the (iost of treating one tree 
four times (estimating 10,000 trees) was 3 cents and 2 mills, tlie cost of 
treating one tree on.ee was 8 mills, and tlie cost of treating one acre 
(estimating 203 acres) was $2.56. 

It is undoubtedly true tliat the four treatments were more tbaiii were 
necessary, and that t\Yo sprayings well done would be all tliat could b (3 
desired, as shown by the experimental x>lats. In other words, had the 
facts brought out by the experiment been knowni at the heginning, the 
cost of spraying the orchard could have been reduced ouedialf 
It is important to notice that the principal cost was the labor in ap|)ly- 
ing the mixture, the men and teams costing more than fbur'tfths of the 
total amount. The cost of the fungicide and apparatus Avas a relatively 
small matter. This suggests that future experiments slioiild be directed 
toward improving the means of distributing the fungicide, and tliereby 
reducing the amount of labor required. 

DESCRIPTION OF PLATES. 

PuATE xxxn.---Bartlett x>ear tree sprayed with Bordeaux iriixtiiro; 

Plate xxxiiL—Bartlett pear tree xiatreated and defoliated hy leaf-blight. 


EXPERIMENTS WITH FUNGICIDES TO PREVENT LEAF-BLIGHT 
OF NtJRSERY STOCK. 

By D. G. Fairchild. 

The folio wing paper gives details of experiments carried on at Cleneva, 
K Y,, to prevent leaf-blight of pear and other seedlings. An abstract 
of the Avork has already been published,^' but in this paper there will 
be giAmn ill detail the Amrious Ihrmuhe used, Avith notes upon ciiemical 
leaetioiis and upon the efteets of the diherent substances employed, 

EXPERIMENTS VAUTH PEAR ' SEEDLINGS. ' 

The experiment AAUth pear seedlings was carried on in cooperation 
with Prof. S. A. Beach, botanist of 'the Hew York State Experiment Bta- 
tion. I wish here to express my thanks to him for his careful attention 
to the planting and cultiAuxtion of the seedlings, for his assistance in 
'thein treatment, and for his 'valuable aid in, taking notes ■ upon 'the 
T6sul,ts. 

Report of Sec. of Agr. for 1892, pp. 224-229. 
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The experimental block was situated only a few feet south of the main 
nursery experiment described in a previous i)aper.'^^ All rows ran north 
and soiitli, at right angles to the rows of the main experiiiieiit. Each 
row was 20 feet long and at first consisted of about 250 small seedlings^ 
but these were thinned out until only from 130 to 150 remained. 

The seed for the experiment was received, tliroiigli the kindness of 
Mr. S. B., Willard, from Yilmorin, Andrieux & Co., of Paris, in Febru- 
ary, 1891. It was imported mixed with moist sand and kept in the 
ice house until April 20, 1892, when it wms sown in vshallow furrows, 4 
inches wide by 2 inches deep, and covered with earth. Over the earth 
a thin layer of muck was spread. 

The fall previous Ihe ground had beeu sown to rye, which was plowed 
under in tlie spring, before planting the seeds. The land had been 
occupied by potatoes the year before, but no fertilizers had been applied 
to it. Hence the soil was not in the highest state of fertility, and it is 
not surprising that in a part of the field only a feeble growth was made 
by the seedlings. The usual methods of cultivation were employed. 

The arrangement of the rows was somewhat irregular, but this was 
brought about in the attempt to separate all rows receiving like pv&p- 
arations by as much ground as possible. This method of treating 
duplicate rows has many advantages, and in fact should be considered 
as essential to the settlement of problems like the one here involved. 

A spraying api)aratus of my own contrivance was emx>loyed, consist- 
ing of a small Johnson band force-pump fastened into a papier mache 
pail by means of a thumbscrew. ATlien many mixtures are to be enn 
j)loyed this apparatus has several advantages over the knapsack juxinp, 
the principal one being the ease with which it can be cleaned. With 
several feet of hose, rows of considerable length can be very effectually 
sprayed. The Vermorel nozzle with a lance was emxffoyed. 

In spraying care was taken that every leaf should be touelied. The 
periods elai)SiBg between the treatments were not long enough, it is 
believed, to allow the best mixtures to be washed off*. In o!ie or two 
cases it was found that the untreated adjacent rows had received 
occasional sprayings and it may be possible that an imperceptible mist 
was blown uimn tbe control rows oftener than was observable, thcvse 
being only 3 feet apart. It is believed, however, that this treatment 
of controls was so slight as not to vitiate the results in any way. The 
use of screens, inade of light cloth or paj)er, to xmotect the control 
rows during treatment, would obviate any snch difficulty. 

... ' .The' writer wishes to express' his ' thanks". to Messrs. ' W. T. Swingle' 
and P. H. Dorsett, who assisted Mm very materially by suggestious 
and advice in the preparation of the fungicides. The preparatioiis de- 
scribed below w^ere, so far avS my knowledge goes, first prepared by the 
parties above named. Those not mentioned were of my own iivvention or 

Jour,: of. 'Mycol..,. yokwippp. 240»-264..,,. 
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had beeu previously employed by others. Isos. 2, 18^ 19, 20, 21, and 22 
were first prepared by Mr. Galloway aud Mr. Swingle iu experiments 
with wheat rust at Garrett Park, Md. 

A.S it seemed advisable to adopt some arbitoary standard with which 
a cousparisou of the difi'ereiit substances could be made, it was decided 
to take as a standard the irroportion of one jrart by weight of the metal 
forming the base of the salt to 1,000 parts of water. In the copper 
preparations it is 1 : 1,000 ; in the iron aud zinc compounds, 2 :1,000. It 
must not be supposed, however, that these are in all cases chemically 
accurate, since the substances used were not chemically pure and the 
water was not distilled. The same conditions prevailing, however, in 
each preparation it is thought that the comparative strengths are the 
same. One gallon of water was calculated to Aveigh 3,783 grams, and 
3.78 grams of copper or 7.56 grams of zinc or iron, generally in the form 
of a sulphate, were used in the iireparatioii of the mixtures. The pro- 
portion of the atomic to molecular weight gave the required weight of 
the salt to he used. Iu the prepai'ation of tlie fungicides another point 
was kept constantly in view, viz, that no substance not iu the finest 
possible state of division should be sprayed upon the seedlings. In 
order to secure tiie chemicals iu this condition it was necessary to pre- 
pare precipitates and apply them before they became dry. 

It lias been found that dry, insoluble copper compounds, like cupric 
carbonate, when mixed witlv water do not split up into their smallest 
components, and hence do not adhere to the foliage as tenaciously as 
freshly prepared precipitates of the same substances. As Avill be 
interred from the above, the preparation of each cbemical necessitated 
the use of two or more ingredients, one the salt of the metal and the 
other an alkaline salt. Witli four exceptions the substances Avere all 
insoluble compounds, and by numerous titrations the optimum propor- 
tion of the salt containing the metal to that containing the alkali was 
established. By optimum is here meant that proportion Avhich gave 
the lightest and most flocculent precipitate. Of two precipitates of 
the same salt, other things being equal, that one which remains 
longest suspended in the Avater is, according to the writer’s idea, best 
suited for a fungicide. A rapidly settling fungicide is to be avoided if 
possible. 

A test with potassium ferrocyanide was made to ascertain if any 
cupric sulphate remaiued in solution. As explained subsequently, there 
Avas present iu all the mixtures a soluble salt, resulting from the com- 
bination of the alkali with the acid of the metal salt. This is indi- 
cated by the notes given after the name of the fungicide. 

The plan of the experiment was made as simple as possible. Twenty- 
five SAibstances mixed in water were applied to 50 rows of seedlings, 
that is, each substance was applied to 2 rows. These roAvs did not 
stand side by side, but were separated by at least 60 feet. On each 
side of every treated row stood an untreated one to servo for compari- 
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son* Tims 102 rows were planted, 51 standing sontli of a 5-foot alley, 
and 51 nortli. Every other row in the south block was treated, begin- 
ning with the second row. Each treatment made on the south Mock 
was duplicated upon the north block, rows treated with the same sub- 
stances being placed as far apart as possible, in no case nearer than 
00 feet. All rows were planted with seed from the same lot and as 
nearly as possible in the same manner. They were given precisely the 
same normal nursery treatment, being thinned out, hoed, and cultivated 
as nearly as possible on the same days. The seeds gerroinated normally 
and produced “ stands’’ of uniform vigor, and not until the inf iience 
of the soil began to make itself felt was there the slightest difference 
noticeable between any of the rows. The unevenness of the soil, 
however, soon disturbed this uniforinity and proved a more potent fac- 
tor than the disease, but owing to the arrangement of the rows in 
duplicate it in no way disturbed the experiment. 

The twenty-five chemicals which it was designed to test were all cax'C- 
fiilly weighed out, and concentrated solutions were prepared during the 
winter of lS91-’92 la the Department and shipped to Geneva ready to 
be diluted and applied to tlie seedlings with a sprayer. 

The test of the preparations must be considered as wholly preliml- 
nary and designed to form a basis for farther investigations. Hence 
the fact that a large number of the substances ffiiled to prevent the 
disease by no means signifies that they may not yet prove to be true 
fungicides when of a suitable strength. According to the writer’s 
notion, there is one requisite for, and two main limitations to, the prep- 
aration of a valuable fungicide. The requisite is that the prepara- 
tion be a true fungicide and prevent infection from the disease. The 
limitations are, (1) that the expense of the material and its application, 
including the element of danger, shall not be greater than the benefit 
will wmrrant; and (2) that the effect iij)on the plant to he protected 
shall not be injurious. Any substance w^hicli fiilfils the above require- 
ments and does not overstep the limitations will prove a valiTable fungi- 
cide. ■ ' ■■ 

Before it is possible to thoroughly test preparations with regard to 
the limitations above mentioned, it is necessary to gain some idea as 
to wrli at mixtures are likely to be available for use and to eliioiiiate 
those wdiich from a combination of injurious and nonfimgicidal prop- 
erties are manifestly unworthy of ftirther trials. In the suinniary the 
various mixtures have been grouped into three classes, clearly showing 
which'.arelikely .to ; be valuable.-. 

In designating the different mixtures the exact chemical name of 
the supposed active salt has been used wherever the eomposition of 
such is known, otherwise the less specific title has been given. 

The following is a list of the substances used, with the formulie for 
their preparation and a statemeiit of their effect iipon the seedlings. 
The term ^^niixture’’ is here used^ in its broadest sense, to include the 
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whole product of tlie cliemical reaction wliicli takes place when two 
or . Ill ore salts in solution are added together. In the majority of cases 
the mixture was a; solution of sodium or potassium sulphate, with an 
insoluble metallic salt, either copper, zinc, or iron. The remarks upon 
tlie effect of the different j)reparations are designed as an aid to those 
who may wish to make furtlier trials with them. 

In order to get more definite ideas as to tlie preventive effects of the 
various preparations, six grades were established. These were arbi- 
trarily chosen as follows: Grade 1, in which were placed all rows in 
which the injury to the foliage amounted to from 1 to 15 per cent; grade 
2, from 16 to 30 per cent; grade 3, from 31 to 50 percent; grade 4, 
from 51 to 70 per cent; grade 5, from 71 to 85 per cent; grade 0, from 
86 to 100 per cent. The grade in which each row was placed was 
decided on after a careful examination and comparison by Prof. Beach 
and myself. It is believed that the comparative injury done by the 
disease upon the different rows is for all practical purposes shown as 
faithfully in this way as it could have been if every seedling had been 
coimted and its condition tabulated. The grading was done twice, 
once on September 2 and again on October 13. 

Under the description of eacli preparation there is given a compari- 
son of each treated row with the two adjacent untreated ones. In order 
to make a Mr comparison the average of the two untreated rows was 
taken, and with this the treated row was compared, 

MiMtcres and the twenty- five mixtures described 

below^, where not otherwise stated the ingredients were each dissolved 
separately in 1 quart of water and thoroughly mixed together. The 
mixture was then made up to 1 gallon, and 1 quart of this was applied 
to each row of 130-150 seedlings on each of the following dates: (1) 
June 3-5, (2) June 14 and 15, (3) July 6, (4) July 20, (5) August 1, (0) 
August 15, 

KO. 1. "“BASIC CUPKIC ACETATE MIXTUrJS. 

(Eows 1 and U.) 

11,90 grams of copp<5r cTcetato (basic rohned powder). 

'Wet lip to a thick paste and allowed to stand 24 hours or more before mixing in 1 
gallon of water. 

Chemical refined powder is evidently a tri basic acetate, and, according 

to Watts^ Dictionary of Chemistry, new edition, voL ij p. 10, has the formula 2CuO, 
CiiA' 22 aq. ::==3CuO, ' AcAl, Ac202aq.=2(H0, ■CuAbGu(OH)o. The basic' acetate has 
been used .previously (see Div. of ■ Veg. Path. Bull. No. 3, pp. 11 and 60.,' Also 
Beucker, Georges. <Prog. Agr. et Yit., Dec. 7, 1890, pp. 510--516.) 

Ilemar]cs,~~TMs mixture is easier to i>repare, covers the foliage as well, and 
adheres as well as animoniacal solution. It proved more efiective in retarding the 
progress of the disease and was not injurious. The treated rows Avere ^ and 2 grades 
better than adjacent untreated rows on September 2, and If and 1 on October 13. 
(The number first mentioned, denoting superiority, refers to the original row (1) ; 
the second to, the . duplicate row. (I'*).);.. 
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No. 2.— WrpER BORATE MIXTURE. 

^ICows 2 and 2^ ) 

14.90 grams cnpri.e Sji^ilphate (GUSO4, oHaO). 

16.39 grams sodimjM ll)%orate (borax) (Na^B-jOy, lOH-0). 

1 gallon of wat<^r. 

Chemical notes.— ’The borate kas ^aobably tlie formula (Cil 2H)B03 -f 4 aq.j wiiich 
on being decomposed by the waiter: becomes C11BO2* SCiiHO + h aq. (see Watts’ 
Dictionary of Chemistry, old eel.., p. 643). The substance "was used as a dried 
precipitate by Lodernan,'' but i1 iw^s tirst proposed in its present form by W. T. 
Swingle and used for rust of w'keBt.t The reaction would be represented by the 
following formula : CUSO4, 5HoO-4- H-a:B4O7,10 H.O ~ CnB-iO; -f Na2S04 4- loH^O. It 
is therefore sprayed upon the 3) k iife in the form of a copper borate and a sodium 
sulphate. 

Memarks . — This mixture is motic clifiicult to prepare and does not coyer the foliage 
as well, but adheres better than ciSii^imouiacal solution. It proved more effective in 
retarding the disease and was rwi ijiij urioiis. The treated rows were 1 and 2 grades 
better than adjacent untreated u September 2, and 24 and 1 on October 13. It Is 
one of the most promising mixtaces ns regards efficacy, and migdit be tried stronger. 

No. 3. — CORPBIl KA.SIC CARBON.4TE MIXTURE. 

(Rows 3 and 3'.) 

14.90 grams cuprk sulphate (CUSO4, 5H3O). 

14.90 grams sodtoQ esarbonate (Na-iCOg -4: IOH.2O). 

1 gallon of watey. 

Cheftiioal notes . — This precipiiaiie ^hen first formed probably has the following 
formula: CiiCO;}, CuO-jH^, HoO, but. H rapidly becomes CuCOn, CUO.2H.2 (see AVatts’ 
Dictionary 1888, p, 698). It is lilio mixture previously known as the ‘^Masson’’ 
mixture and is identical with the llrsb compound formed in the preparation of modi- 
fied eau celeste. The reaction la ej^pressed as follows: CnS04, 5H2O 4 Na-jCOs, 
IOH2O = CiiO 0;} 4 Na2S04 4 loHaO , The preparation, therefore, reaches the plant 
in the fonn of a copper carbon a sodium sulphate combined. 

Memarks.— 'This niixturo ismoie ilLHicult to prepare than the ainmoniacal solution, 
but it covers the foliage and adb»om‘< about as well. It ])i’eved more effective in 
retarding the progress of the dis««ifi*c und was not injurious. The treated rows were 
1 and 2 grades better than adja«<e »b untreated rows on September 2, and 3 and 2 on 
October IS* It is one of the moafe|] ro (Rising of the new fungicides as regards efficacy 
and should be tried stronger. 

No, 4.— AMMONI.AC5iti OOPRER CARBONATE SOLUTION. 

CBmi W8 4 and 4'.) 

7.03 grams enpric basic caiti (copper carbonate) (2 GuO, GOoCOH).!). 

50 c. c. of water. 

150 c. c. of aqua ammonia, M cent (stronger water of ammonia) (NH4HO.) 

■ 1 gallon of water. 

The carhonata is wet up in the suuitiill quantity of water to a thin paste, and after 
a few minutes the ammonia is and the solution thus formed made up to 1 

gallon. 

Chemiml notes, --ThQ reactions f»r1lus fungicide, which is the aramoniacal solution 
as ordinarily used, with the addiiii«ou.bi iuor6 ammonia than common, havebeen pub- 
lished by F.D. Chester in the JoarrusI of Mycology, vol. vi, p. 23. A large quantity 
of ammonia was found necessary t o* cio/apleie solution of the carbonate, but it was 
'highlyTnjurious, , 

« Dodeman* Exp.- Sta.j, Bulk .No. 35, ..pp,' 327, B3L 

t Jour, of MycoL, vol. vn, No, 3j* May, 1893, pv 201. 

^ 2319a-4o.'4--— 2 : ' - 
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Tills solution wa.s taken as the standard with wliicli the others are 
coiopiircMij although it injured the leaves and necessitated a. dilution to 2 gallons. 
Tiu 3 e:xcess of aiiimoiiia neiiessary to dissolve the carbonate wjis prohahly the cause 
of the iiijory. The grading wa,s not iijani the in.jiiry, l)nt only as regaiahs tlie dis- 
i'ase. The manner in which this solution spreads and adheres is well known and 
forins a basis for comparison. The treated rows were graded — 1 and or no better 
than adjacent iiiitreate<i rows^, on September 2 and 5, and 1 better on October 13. 

No. 5.~“CtTPRIC FERROCYANIDE MIXTURE. 

(Rows 5 and 5h) 

14.90 grams cupric sulphate (C 11 SO 4 , SH-iO). 

22.35 grams potassium ferrocyaiiide (yellow prussiate of potash) Iv^FeCye, 

3H,0. 

1 gallon of Avater. 

Chemical notes, — A Aveli-defined chemical compound, with the formula Cu^Fe.jGyr., 
with possibly CiiK ferrocyanide present (seeWatts^ Dictionary, L c., 1889, p. 325). 
Tlie reactions, however, were not obtainable. It is used ordinarily as a delicate test 
for the presence of Gu in solution. According to observations of Miss E. A. South- 
worth, spores of CZadosporiam /a? ram. grew luxuriantly in drops of Avater contain- 
ing this precipitate. The normal reaction Avoiild be as folloAvs: CuS 04 , 5 H .>0 f- 
K 4 FeCy 6 , 3 Hi 20 =:CuFeCyB-rK 4 S 04 fSH.jO. This Avoiild indicate that the substance 
sprayed upon the plants was a combination of cox>per ferrocyanide and potassium 
sulphate. 

Eemarl's.—Thm fungicide is more difficult to prepare than ammonical solution, 
but covers the foliage as Avell and adheres about as Avell. It proved scarcely more 
effective; but did not injure the Miage. The treated roAvs were 1 and 0 grades better 
than the adjacent untreated rows on September 2, and 14 and 0 on October 13. Fur- 
ther tests a re necessary Avith a stronger mixture to settle the fungicidal AUil uo of this 
preparation 

No. 6.— CUPRIC HA^DRATE, BLACK, MIXTURE. 

(Rows 6 and 6h) 

14. 90 grams cupric sulphate (Cu804, 5Hs>0). 

14.90 grains potassium hydrate (KHO) (caustic potash). 

1 gallon of water. 

The cupric sulphate and the potassium hydrate in concentrated solutions were 
mixed and allowed to stand until the mixture became black. Then the wliole was 
made up to 1 gallon. 

Chemical notes . — ^.iccording to Prescott and Johnson (Qualitative Chemical Anah 
ysis, 4th ed., 1891, pp. 86-87), the combination formed when CUSO 4 and KHO are 
allowed to stand in contact is represented by the formula Cu 30 .>( 0 H)i if the sohu 
tioiis are both concentrated and the KHO is added to saturation. The normal reao 
tion of the two substances as giAmn above avIU be CuB 045 HA)-j- 2 KH^^^^^^^ 
(H 0 ). 24 'i^ 2 SG 4 -f" 5 H 20 . In the substance spi‘ayed upon the plant there is, tlierefore, 
a combination of copper hjMroxide and potassium sulphate, 

■lUmarhs.— This mixture is more difficult to prepare and does not cover or adhere 
to the foliage so well as am mouiacal solution. It proved more effective in retarding 
the progress of the disease and did not injure the foliage. The treated rows wau’e | 
and 1 grades better than ad|acent untreated rows on September 2, and2| aodOon 
October 13. It is a mixture possessing no particular merit, and is markedly inferior 
to the hydroxide Nos. 7 and 8, but should he tried stronger. 

No. 7. — CUPRIC HYDROXIDE MIXTURE. 

(Rows 7 and 7‘.) 

14.90 grams cupric sulphate (GuB 04 , 5H20). 

29.80 grams potassium hydrate (KHO). 

.. 1 gallon of water. 

Prepared' in the same, way as Ko. 6, but applied Ixiforo turning to t»he hydrate,' , 
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Chemioal twifes.— Tlie orig:inal intention -was to have the formula as follows:- 14,90 
grams cupric sulphate, 7.45 grams potassic hydrate, and 1 gallon of water, hut hy 
a mistake the KHO was double the amount of cupric sulphate instead of being only 
one-balf the amount. The original would have formed a basic sulphate, since KHO 
when added short of saturation to CuSO^, oHiO gives a basic sulphate (see Prescott 
and Johnson, I, c., pp. 86-87). The chemical formula of the hydroxide would be 
Cu(OH). 2 , and in addition to the hydroxide present in the mixture there would be 
potassium sulphate. The reaction is the same as for No. 6. 

Remarks . — This mixture is scarcely more difficult to prepare, covers the foliage as 
w ell, and adheres about as well as ammoniacal solution. It proved markedly supe- 
rior in retarding the progress of the disease, hut injured the foliage slightly. The 
treated rows were 0 and 2 grades better than adjacent untreated rows on September 
2, and 2 and 2 better on October 13. It is certainlj' worthy of further trial, and 
is markedly superior to the black hydrate No. 6. 

No. 8.— CUPRIC HYDROXIDE MIXTURE. 

(Eows 8 and 8'.) 

14.90 grams cupric sulphate (CUSO4, SH.^O). 

26.82 grams potassium hydrate (KHO). 

1 gallon of watei\ 

Prepared exactly as No. 7. 

Chemical uotes.— This mixture, which was intended fof the simple hydroxide, was, 
because of a mistake in using an increased amount of potassium hydrate instead 
of a diminished amount (26,83 grams instead of 8.27 grams), applied as a hydroxide, 
with a large excess of KHO, It differed from No. 6 only in not being allowed to 
stand and thus become a black hydrate and from No. 7 in having less KHO. The 
substances in the sprayed mixture were the same as in Nos. 6 and 7, and the reaction 
would he the same. 

Remarks . — In ease of preparation and application and in adhesiveness this mixture 
is like No. 7. It proved superior to ammoniacal solution in retarding the disease, 
hut injured the foliage slightly. The treated rows were li and 4 grades better than 
the adjacent untreated rows on September 2, and 0 and on October 13. It is 
slightly inferior to No. 7, hu t superior to No. 6. It differs in composition in no essen- 
tial way from No. 7, and the difference in result is probably not significant. 

No. 9.— TRICUPRIC ORTHOPHOSPHATE. 

(Rows 9 and 9’.) 

14.90 grams eiipric sulphate (CnSO^, SH-jO). 

26.07 grams sodium phosphate (Na-HPO^, I2H2O), 

1 gallon of water. 

C/iemica? '}ioies,---The pearly blue iwecipitate thus formed is in all probability the 
tricuiiric salt mentioned in Watts’ Dictionary, 1866, p. 560, and having the formula Cug 
P^Oa. No excess of CuSO^ was observable in the supernatant fluid. The mixture 
as sprayed upon the plants was composed of copper orthophosphate and sodium sul- 
phate. The reaction can be expressed as follows: CUSO4, 5H20'HNa2HP0.j,l21i.20=== 
CuHP 04 -f-Na>S 044 -lIH 20 . , ' 

Remarks . — This mixture is more difficult to prepare, but covers the foliage better 
and adheres better than the ammoniacal solution. It proved to have more efficiency 
in retarding the progress of the disease and did not injure the foliage. The treated 
rows were 1 1 and | grades better than adjacent untreated rows on September 2. and 
2|- and 0 on October 13, It is a mixture worthy of further trial, 

No.10.--CUPRIC'POLYSUDPH-IDE''''MI-XTURE.'''' . 

(Rows 10 and lOh) 

x4 90 grams cupric sulphate (OuSO^, OH-IO). 

14.90 grams potassium sulphide (K2S3 and KS& with intermediate forms) 
(liver:of sulphur).' 

,1 gallon of water.;,' 
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Chemic€il notes . — Necessarily a more or less variable compoiiBtl from the fact that 
the liver of sulphur is a variable factor, being composed of tri and penta sulphides, 
with the intermediate forms. The most probable formula is -f- -f-,Cu 2 S 4 , 

ornossibly a mixture of Cu-zS and CueSs (see Watts, Ibid.j 1864, p. 76). Cupric sul- 
phate seems to be present iu slight excess, and from the reaction it is evident that 
this is combined in the solution with potassium sulphate. 

ward's.— This fungicide is only slightly more difficult to prepare, covers the foli- 
age about as well, and adheres better than the ammoniacal solution. It proved infe- 
rior to the ammoniacal solution in retarding the disease, and injured the foliage. 
The treated rows were 1 and 1 grades better than the adjacent untreated rows on 
September 2, and 1 and 0 on October 13. Although much was hoped for from this 
mixture when first prepared, the experiment has not shown it to possess any remark- 
able fungicidal value. 


No. 11.— COPPER SUCRATE MIXTURE. 

(Rows 11 and lie ) 

14.90 grams cupric sulphate (C 11 SO 4 , 5H.^O). 

14.90 grams cane sugar (CisH-jiGn). 

14.90 grams potassium hydrate (KHO). 

1 gallon of water. 

Cupric sulphate is dissolved in water and the cane sugar is added. The two are 
heated to boiling and their the potassium . hydrate is added. All solutions are 
strongly concentrated. 

Chmmical notes.— Thm mixture proved troublesome to make, from the fact that the 
“siicrate” if heated too much after the addition of the potassium hydrate became 
bright red, turning to the red oxide. When properly prepared the mixture is a 
dark, livid green. The reactions are too complex to be written. Evidently little 
is known of the exact composition of this peculiar compound, which differs entirely 
from that formed in the cold. It is not the cooxier saccharate of various French 
authors.' ■ 

Memarlcs,— This mixture is much more difficult to prepare than ammoniacal solu- 
tion, does not cover foliage any better, and is more easily washed off! It proved 
less effective in retarding the disease and injured the foliage slightly. The treated 
rows were 0 and 4 grades better than adjacent untreated rows on September 2, and 
1|: and 0 on October 13. It is so comx>lex and difficult of preparation as not to 
warrant further trial. 

No. 12.— COPPER SILICATE MIXTURE, 

(Row^s 12 and 12 h) 

14.90 grams cupric sulphate (CuSO^, 5 H. 2 O)- 

44.70 grams sodium silicate (Na^SiO-j (?)) (Prescott and .loluison, h r., 
p. 215, wmter glass), 

,, I gallon of water. 

Chemiatl notes, — According to the chemical catalogues, w^ater glass is a pure sodium 
silicate. No cupric sulphate could be detected in the supernatant fluid. It is a 
compound of which nothing definite seems to be known. It is not mentioned by 
Watts. The chemical reaction would be 2Gl^SO^, 5 H 2 O 4 *Na.iSi 04 = Cu2Si0.f+ Na^ 
(SO 4 } 2 , 4 - 5 H 2 O. According to this the compound sprayed upon the plants would be a 
mixture of copper silicate and sodium sulphate, 

MemarJes.—This mixture is slightly more difficult than ammoniacal solution to pre- 
pare, covers the foliage about as well, but does not adhere as well. It proved much 
less effective in retarding the progress of the disease, but was not injurious. The 
treated rows were 0 and 0 grades better than adjacent untreated rows 011 September 
2, and and, 4 better on' October 'I3,- It'.merits ■further trial only: in a; more : co.nccn- 
trated "form. " 
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Ho. 18 .-~cuprig sglpi-iatk, ammonia, and soap mixture (soap eau celeste). 

(Rows 13 ami 13^) 

14.90 jjrams cupric sulpliate (Cu80|, 5H43). 

0.75 c. c. aqua ammonia 26 x^er cent (NH 4 HO). 

44.70 grains x>alm soax). 

1 gallon of water. 

The cupric sulphate was dissolved in water and the ammonia added to it. The soap 
■previously dissolved in warm ^water was tlieii added and the whole mixture churned 
until a heavy foam was formed. 

Chemical notes,— F&lm soap was used as being the most available, but other lands 
of soap answer the x>iirpose perfectly. This mixture is remarkahle in its property 
of sxireadlng over the foliage. The waxy cuticle of the pear leaves in no way pre- 
vents a complete coating from being formed. It is of indefinite composition and too 
Complex to be determined. 

Remarks . — Although more difficult of preparation than ammoniacal solution, this 
covers the foliage and adheres to it in a manner unsurx:)assed by any mixture yet 
emx:>loyed, to my knowledge. It xiroved much more effecti v'e in retarding the progress 
of the disease and was not in the least injurious. It was tested upon the foliage of 
bearing x>ear trees and sliowed remarkable efficacy in checking leaf-blight. It was 
also used upon x>luni and horse-chestnut seedlings without the least injiirious effect. 
Upon grape foliage it proved somewhat injurious. The treated rows of pear seedlings 
were and 1 grades better than adjacent untreated rows on September 2 , and 2 and 
2 better on October 13. It is the most promising of all the 25 preparations employed. 
It is believed that the subject of soax) mixtures is worthy of more extended investi- 
gation than it has hitherto received. 

No. 14.— CUPRIC OXYCHLORIDE MIXTURE (FORM A). 

(Rows 14 and 14h) 

14.90 grams cupric sulxihate (C 11 SO 4 , SH-^O). 

29.80 grams chloride of lime (CaOCl 2 )( ?). 

1 gallon of water. 

Chemical notes.— A sooty black x^reidxiitate, often with a brownish tinge, formed 
best when both cux'iric sulphate and chloride of lime are in concentrated solution. 
The proportions of lime and sulx>hate are highly important. The addition of a small 
amount produces a green x>recipitate (No. 15), while the addition of a greater portion 
causes it to turn to a sooty black color on standing. Free chlorine seems to be given 
off in the reaction. No cupric sulphate was detectable in the supernatant fluid. I 
was noc able to determine the composition of this compound and believe little is 
known of it further than that it is probably an oxychloride. 

Rcmar/cs,— This mixture is more difficult to x>repare and apply than ammoniacal 
solution, spreads as well, but does not adhere nearly as well. It proved less effective 
in retarding the xJrogress of the disease and was very injurious to the foliage, scorch- 
ing it severely and necessitating a dilution to 2 gallons. The treated rows were | 
and 14 grades better than untreated adjacent rows on Sex>tember 2 , and 0 and 4 better 
on October 13. It is a mixture with nothing to recommend it. 

No. 15.~cupric oxychloride mixture (form h, tkibasic) 

■ (Rows 15 and 15h) 

14.90 grams cux>rio salphate (CnSO^, SHijO). 

21.28 grams chloride of lime (GaOCIi) ( f). 

2 ;gallonsof'water.;''-\-- 

Chemical notes. —Thm fomi of the oxide, according to Prescott and Johnson (1. c.), 
is Imo wn in commerce as ‘ ^ Brunswick green, ” and is used as a pi gmeu t . N o cupric 
sulphate was in excess in the supernatant fluid. In Watts’ Dictionary, edition of 
1889, p. 260, it is stateii that Brunswick green has the formula CuCi>, 3CnO, 4 H. 2 O. 

This mixture is identical in inethod of preparation with No. 14, and 
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differs from it only in l)eiiig sliglitly less injurious to tlie foliage. It was diluted 2 
gallons. The treated rows were grades bettcu- than adjacent untreated rows on, 
September 2, and 1 and 1 better on October 13. The conunercially prepared Bruns- 
wick green niiiy not possess the. iiijur ions qualities to so Iiigh a degree as the Ireshly 
prepared precipitate and is worthy of a trial. 

No. Id.—COPPER SUEPHITE MIXTURE. 

(Rows 16 and ICd.) 

14.90 grams cupric sulphate (CuSO^, bH^O). 

37.25 grams sodium hyposulphite (Na^S^Oa, bH^O) (IJ. S. Dispen., 15th ed., 
p. 1330). 

1 gallon of water. 

Chemical notes. — Cupric sulphate is iu excess in the supernatant tluid. The pre- 
cipitate settles rapidly, is of a dirty greenish-yellow color, and the i)roportions of the 
ingredients have little to do with the rapidity of subsidence of the precipitate. I am 
uncertain as to its composition. 

Meniar'ks . — This mixture, although scarcely more difficult to prepare than amino- 
niacal solution, covers the foliage no better, adheres no better, and proved very inju- 
rious, even after being diluted to 2 gallons. It was, however, more efiectivc in 
retarding the progress of tlie disease. The treated rows were 14 and 1 4 grades bet- 
ter than adjacent untreated rows on September 2, and 0 and 2 better on October 13. 
It is doubtful if the mixture can be modified so as to fit it for use. 

KO. 17. — FERRIC CHLORIDE AND PHENOL MIXTI’IIE. 

(Rows 17 and 17b) 

36.46 grams ferric chloride (Fe- 2 Gb-f~ H 2 O). 

36.46 grams phenol (CaHaOH) (TJ. S. Dispen., p. 48) (carbolic add). 

1 gallon of water. 

Cheniieiil notes. ----Th.m foimis a tar-black solution, emitting fumes of carbolic acid. 
The phenol used was of commercial strength, not crystallized, and equals 20 per 
cent of the crystallized. The iierchloride of iron used has a formula of Fe^Cla, 
according to Watts, 1865, p. 377, hut the amount of water was not obtainable. 

Memarhs . — This mixture is slightly more difficult of preparation than ammoniacal 
solution, hut extremely disagreeable to apjily and highly injurious to the foliage. 
Dilution to 2 gallons seems to reduce the injury materially. In retarding the jiro- 
gress of the disease it proved less effective than ammoniacal solution. The treated 
rows were and 1-| grades better than untreated adjacent rows on September 2, 
and 0 and 4 bcdter on October 13. It is a mixture altogether too olmoxious to war- 
: rant further trial. ■ 

No. 18.-*~FERB0US FERROCYANII)I3 MIXTURE. 

(Rows 18 and 18b) 

22.94 grams ferrous sulphate exsiccatus (FeSOi, H 2 O). 

45.88 grams potassium ferrocyanide (Ki FeCyfi, 3 H 2 O). 

1 gallon of water. 

Chemical 7Wies. — A light marine-blue precipitate, which becomes dark Prussian 
blue on exposure to the air. The formula is probably FegFeCyn, with iiotassium 
ferrocyanide present (Watts, 1865, p. 334). The chemical reaction would be 
Fe^SO^, H 2 O + E 4 FeCy*,, SHaO = FeaFeCys + 4H.;0, The ferrous ferrocy- 

anide is therefore combined in the mixture with potassium sulphate. 

i^»U'rA'A--~TM 8 mixture is considerably more difficult of preparation than ammo- 
niaeal solution, but covers the foliage as well and adheres with remarkable tenacity, 
far surpassing ammoniacal solution in this respect. It proved less effective in 
retarding the progress of the disease and was slightly injurious. The treated rows 
were 1 and | grades better than the adjacent untreated rows on September 2 , and 0 
; ahd'2' better on Detober. 13. ' It is a' mixture .seemingly possessing little ■ fungicidal 
.value.' 
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No. 19.— IKON IJORATE HIXTORB, 

(Rows 19 and 19^) 

22.94 grams feri'ons sulphate exsiceatus (FeS 04 , 

91.76 grams sodium borate (borax) (Ka.:.B 40 :, IOFRO k 
1 gallon of water. 

Chemical notes. — A steel-gray precij)itate, becoming lirowii or yellow on exposure. 
Probably a basic salt of uncertain chemical composition (see Watts’ Dietionary of 
Chemistry, 1888, p. 530). The chemical reaction would be written FeSOj, 
Na.jB 407 , lOFLO PeB 407 -f- NuiSOi 4- IIFLO. The sodiuiu sulpliate is in combina- 
tion with iron ])orate in the mixture as sprayed on the plants. 

llemarks . — This mixture is much more diflicnlt of preparation, covers the foliage 
no more effectively, and adheres no more tenaciously than ammoniacal solution. It 
proved almost entirely ineffective in retarding the spread of the disease and was 
highly injiirions, scorching the leaves in a few niiiintes after application. The 
treated rows were 0 and 4 grades better than adjacent niitreated rows on September 
2, and 0 an<l 0 better on October 13, It was the most in jnrioiis of any of the mixtures 
employed and has no good qualities to redeem it. 


No. 20.— FERRIC HYDRATE MIXTURE. 

(Rows 20 and 20b) 

22.94 grams ferrous sulphate exsiceatus (FeS 04 , FI.-O), 

11.47 grams potassium hydrate (KFIO). 

1 gallon of water. 

Chemical notes . — The precipitate is of a dirty green color, changing on exposure to 
a rich brown. The ferrous compound, Fe(OH).>, which is formed on adding potas- 
sium hydrate to ferrous sulpbate, becomes, on exposure to the air, the ferric com- 
pound, Fe 2 (OH)n (see Watts). It is probable, however, that the green ferrous ferric 
compound "was that first formed, as the air wms not, of course, excluded from the 
mixture. The chemical reaction would he FeS 04 , HjO -f 2KHO— Fe(HO ).2 -{- KaBCb + 
FIjO. The ferric hydrate and potassium sulphate are therefore in combinatioii in the 
mixture. 

RewmrA's,— This mixture is more difficult of preparation than ammoniacal solution, 
covers the foliage about as well, and adheres as well, but was slightly injurious. It 
proved much less effective in retarding the progress of the disease. The treated rows 
were 0 and ' 5 ^ grades better than untreated adjacent rows on September 2, and 0 and 
0 on October 13, It is doubtful if this mixture has any fungicidal effect wbatever. 

No. 21.— IRON SULPHIDE MIXTURE. 

(Rows 21 and 21b) 

22.94 grams ferrous sulphate exsiceatus (FeS 04 , H 2 O). 

91,76 grains potassium sulphide (liver, of sulphur, liepar sulphur). 

1 gallon of water. 

Chemical wotes.— This iiiixture is in the form of an inky black fluid, wliich, on 
exposure, deposits an orange-jTillow precipitate. When the proportion of potassiimi 
snlphide to ferrous sulphide is as low as three to one there is formed a precipitat e in 
the liquid which gradually sinks to the bottom. Baric chloride gives the reaction 
for sulphuric acid in the solution. It is probably a compound of complex composi- 
tion, as it is not described by Watts; possibly a potassium-iron sulphide (sec 
Watts, 1872, p, 1077).; . 

' Memarlcs .^^ — This mixture is more difficult to prepare than ammoniacal solution, 
covers the foliage no better, and adheres little if any’ better. It proved almost 
wholly ineffective in retarding the progress of the disease and was evidently slightly 
injurious to the foliage, although diluted to 2 gallons after the first application. Tlie 
treated rows were 0 and k grades better than adjacent untreated rows 011 September 
2, and 0 and 0 on October 13. Its fungicidal properties, if any, are slight. 
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No. 22.— ZINC BORATE MIXTCKK. 

(Rows 22 and 22 ‘.) 

?> 3.36 grains zinc sulphate (ZnSO.t, TH.^O). 

33.36 grains sodium borate (bora.x) (Na,.B 4 ^) 7 , lOHjO), 

1 giiNou of water. 

CJwmmil -yiotes.—A remarkably gelatinous precipitate of a milky white color. The 
aliove proportions necessary, a,s a variation either way from equal parts gi^^es a 
precipitate whicli settles very rapidly. It is a eoiupoiiud of very vague composi- 
tion (see Watts’ Dictionary. 1888, p. 530). The reaction would be written ZnSO^, 
tfI, 0 -pNa;;B 407 , lOH.jO — ZnB^Or-f Na-sSO-i 4- I 7 H. 2 O. A zinc borate and a sodium 
sulphate are in combination in tlie spraying mixture. 

liemarl's . — This mixture is luucli more difficult of preparation than aiiimoniacal 
solution, covers tlicfoiiage less completely, and adheres with about the same tenac- 
ity. It proved markedly inferior in retarding the progress of the disease and injured 
the foliage slightly. The treated rows were 1 and | grades better than adjatseiit 
untreated rows on Septemlier 2, au(l 0 and 0 better on October 13. A juixtiire with 
no qualities to recommend it for further trial. 

No. 23.— ZINC FERROCYANIDE MlXTtJRK. 

(Rows 23 and 23‘.) 

33.36 grams zinc sulphate (Zn80-i. IHiO). 

06.72 grams pota.ssium ferrocyanide (yellow prussiate of potash). 

1 gallon of water. 

Chemical notes . — A yellowish white precipitate is formed by the reaction, settling 
very slowly. An increase of zinc sulphate cause.s a heavy precipitate to be formed, 
•which sinks very rapidly. According to Watts’ Dictionary, 1889, p. 337, the formula 
is Zn.iFeCyc;, SH^O. The .solution »sprayed upon the plants contains in combination 
zinc terrocyanide and imtassium sulphate. 

This mixture is much more difficult of preparation, covers the foliage 
no more effectively, and adheres with about the same tenacity as the ammouiacal solu- 
tion. It proved wholly ineffective in retarding the progress of the disease and 
injured the foliage, necessitating a dilution to 2 gallons. The treated rows were 0 
and 0 grades better tlian untreated adjacent rows on September 2, and 0 and 0 on 
October'13. 

No. 24.— ZINC SILIC 4 TE MIXTURE. 

(Rows 24 and 24‘.) 

33.36 granns zinc snlidiate (Zn 864 , 7 IbjO). 

58.38 grams sodium silicate (water glass). 

1 gallon of water. 

Chemimt notes . — An opalescent fluid with a x>recipitate which sinks very slowly. 
It is a compound of which little seems to he known. Watts does not include it. 
The chemical reaction wo uld be written ZuSO^, 7 H 2 O -{- Na->Si 04 = ZiiSiO t + Na.>B 04 -|- 
7 H 2 O. The mixture therefore contains zinc silicate and sodium sulphate in combi- 
nation. ■ 

This mixture is more difficult of preparation, does not cover the foliage 
any better, and is less adherent than ainmoniacaT solution. It proved wholly with- 
out effect in retarding the progress of the disease and injured the foliage slightly. 
The treated rows were 0 and 0 grades better than adjacent untreated rows on Sep- 
tember 2, and 0 and (1 011 Oetober 13. 

No. 25. — ZINC SULPrilDE MIXTURE. 

(Rows 25 and 25k) 

33.36 grams zinc sulphate (ZiiS 04 , 7 Hi* 0 ). 

66.60 grams potassium snlpliide (liver of sulphur). 

I gallon of water, . ' . ' 



Chemical notes . — Avery fine greemsli or yellowish white' precipitate* Gives off 
odor of li-iS when po'tassiiun sulphide is added. The proportions were intended to 
he 1 to 2, hut by a mistake 66.60 instead of 66.72, grams were 'used. Probably the 
comppiind is not clearly defined, as the liver of sulphur is «a mixture of the fcrisni- 
phides and peiitasnlphides, with intermediate forms, hut without niuch doubt Z11S5 
is formed from the pentasiilphide of potassium combiiiing with the ZiiSO.{. 

Memarlcs . — This mixture is more difficult of preparation than ammouiacal soliitioo 
and adheres to the foliage more tenaciously, but was slightly injurious and necessi- 
tated dilution to 2 gallons. It proved of scarcely any value in retarding- the prog- 
ress of the disease. The treated rows were 0 and grades better than adjacent 
untreated rows on September 2, and 0 and 0 better on October 1$. 

Simmary.— While none of the above mixtures or solutions were 
really effective in preventing* the leaf-blight, the refcardiDg effect which 
several of them had upon the progress of the disease makes it vSeem 
probable that if their strength be increased they may ])rove valiialde. 
The results of the year’s experiments make possible the following classi- 
fication, which will enable tbe investigator to dioose for further exper- 
iment those mixtures worthy of trial: 

(1) Mixtures which did not injure the foliage and retarded more or 
less the progress of the disease: JS'os. 1, 2, 3, 5, 6, 9, 12, 13. 

(2) MixturevS which injured the foliage, but retarded the x>rogTess of 
tbe disease: Kos. 4, 7, 8, 10, 11, 14, 15, 10, 17, 18, 22, 25. 

(3) Mixtures which injured the foliage and did not retard the prog- 
ress of the disease: Nos. 19, 20, 21, 23, 24. 

As will be readily inferred, those mixtures under (3) are plainly ex- 
cluded from further trial *, those under (2) may possibly prove of value 
if sufficiently diluted, but since they only imperfectly retard the pro- 
gress of the disease when strong, they are not likely to be effective 
when of sufficiently weak strength, while those under (1) are worthy 
of further trial in stronger proportions. 

It should be remarked here, however, that these experiments were 
with pear seedlings only, and before making them applicable to other 
plants a trial will be necessary. This is plainly shown in the grape 
experiments with the same mixtures, in which many of the prepara- 
tions that were not injurious to pear foliage proved injurious to the 
grape. The results of these experiments will appear elsewhere. 

The writer is most forcibly impressed with tlie remarkable nature of 
Bordeaux mixture in this respect. Although the trials made by Smiths 
and Powell, of Syracuse, N. Y with Bordeaux mixture upon seedlings 
were not satisfactory the present season, I am still of the opinion that 
had it been tried upon the experimental plat it would have shown itself 
superior to any of the other preparations emx>loyed . So for it seems to 
be the only preparation which gives to the foliage of treated plants an 
appearance of umisnal health. '■ 



HOESE-OHliiSTNlTT EEA'F-ELIUHT/"' 

Hor8e*e]ies.tniit seedlings jire subjeet to leai-bliglit to siicb jvu extent 
tliat'it lia:S,(o;)iiie to be, looked upon by iruiiiy inirserymeii as something 
entirely inmiial to tlieir growtb— a iiattiral ripening of the foliage. ' llie 
diseiise .first in,i:ikes its jxppearaiiee townrd the latter part of June, and 
before the middle of August the leaves are generally entirely dead, 
often remaining attae‘l\ed to tlie seedlings until the middle of October 
or later. Although the damage done to the foliage of fully grown 
trees is not as serious in this northern elirnate us it is in the neighbor- 
lirN)d of Washington, I). 0., the young trees of two or tliree years^ growth 
often have their foliage iriaterially injured by the parasite. The prin- 
cipal growth of the liorse chestiiiit being uiade very early, i. e., in tlie 
first six weeks, it is doubtful whether the loss to tlie x)lant is as great 
as in plants wdth a longer period of growtli. The I’eserve material 
stored up must, however, be uiuch less in defoliated stocks than in 
thoseonaintaming healthy foliage tliroughout the season. 

The experiments in the prevention of horse-chestnut leaf-blight were 
inaugurated in 1892, and only a preliminary report as to tlie effects of 
the lungicides is possible. ' 

Two rows, coniprising in all over one thousand seecllings, were under 
treatment. The seed wa^s gathered from trees growing on the station 
grounds aucl planted in the fall of 1891 in shallow trenches. Nearly 
every seed germinated and an excellent stand’’ was secured. 

One r<>ww?is divided into twenty-four sections, each containing twenty- 
five or more seedlings, and treated with the same mixtures as those 
described previously as being used on pear seedlings. Preparations 
ISToS'. 13,14,1.5, 17, 18, 19, 20,21, 22, 23, 24, and 25 were used. Only 
alternate sections were treated, the intervening sections serving as con- 
trols. The dates of treatment were June 22, July 0 and. 20, and Au- 
gust 1 'and 15. At these dates the foliage of eacl i. section, wars tliorougid.y 
wetted ' with tlie preparation . . 

The disease first made its appearance the last week in June and 
.spread very slowly over the experimental, rows, iiijuri'ng the f<,:>liage 
very irregii’Jarly. The sections, xvith two exceptions, seemed to be 
little 'benefi,ted'by' .the treatments.' ■ .Preparations 14, , 17, 1.8j 19, 21, 22, 
24 , and 25 injured tlie foliage to a greater or less degree. The injury 
nianifested Itself generally by a sickly yellow or brownish coloration 
of the foliage. On October 14 the only twm preparations wdiose good 
, efiects.W'ere visible were Kos. 13 an(T25., „When every, stock iii' these' 

^PhyllosiicM 
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sections was placed in one of four grades as regards injury to tlie foliage 
tbe record stood as follows: 


Treatment, 

Number 
of seed- 
lings. 

Number 
in grade 

1. 

Number 
in grmle 
”2, 

_Numl,>er 
in griule 

Number 
in grade 
4. 

A.verage 

grade. 

Mixture Xo, 13 

I 31 

» 1 

17 

4 

1 1 ' 

1.9 

Control on No. 13 

i 25 

2 1 

12 

1 o 

8 I 

2. 5 

Mixture No. 25 

1 25 

0 

20 

1 4 

2 

2. 3 

Control oil No. 25 

! 

0 

n 

1 » 

1 1 

11 i 

3.0 


Tlie beneficial effects of the treatments with mixture No. 13 were 
plainly evident, and of tbe twelve mixtures employed this is the only 
one promising good results. Tlie second row was divided into six sec- 
tions, sections 1 and 2 being treated five and six times, respectively, 
with ammoniacal solution, and sections 4 and 6 on tbe same dates witli 
Bordeaux mixture. Tlie dates of treatment and tlie fonniibe tor tbe 
mixtures are given on. a previous page, and were tlie same as those for 
tbe budded stocks treated in 1892. Sections 3 and 0 were intended to 
serve as controls, but unfortunately, by mistake, section 0 received one 
treatment on June 16 with Bordeaux mixture. Tbe beneficial efiect of 
tbe Bordeaux mixture was evident, as tbe disease spread upon tbe 
untreated sections, but tbe ainmoniacal solution was plainly injurious to 
tbe foliage, tbe leaves wHcb were treated witb this assuming a faded 
brownivSb lixie. In October tbe difference between tbe, untreated stocks 
and those sprayed with Bordeaux mixture was marked. Tbe former bad 
lost many of tbeir leaves and bad few perfect ones, while the latter were 
provided with almost perfect foliage. No marked difference between 
five and six treatments was observable. Tbe preventive effect of 
ammoniacal solution, while apparent, was, in the sections treated five 
and six times, inferior to that of Bordeaux mixture. 

On October 15 the eartli was removed from tbe base, and the seed- 
lings of sections 3, 4, and 5 were calipered attbe collar. The following 
data werefbus obtained:, ■■ 



Average' 

[Oaliper 

of 

f' . 

74;soedUngs untreated ■ ' 

t ' 12. '8 


57 seedUiigs trented 5 times Bordeaux mixture 1 12. 6 

75 seedlings treated 6 timeS' 'With Bordeaux mixture , ■ 12.,<5 


As is shown, no difference in diameter of treated and untreatetl seed- 
lings was observable. It isboped that another year’s observations upon 
the stocks may be made to ascertain the effect of mamtaining the foliage 
upon plants like tbe horse ebestnut, wbich make tbeir principal growth 
before the disease defoliates them. This preliminary experiment, how- 
ever, certainly waiTants the reconimeiidation of Bordeaux inixture as a 
preventive of borse-cbevstnut leaf-blight. 
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PRUNE RUST. 

By Newton B. Pieuce. 

[Plates XXXIV'-XXXVIl.] 

Tlie prune, in eommon with immy other drupaceous fruits, frequently 
has its leaves inucli injured or may be even entirely defoliated by a 
species of rust. This parasite belongs to the genus Puee/lrmij and is 
known as Fuccinia prwni Pers. To Californians the effect of this dis, 
ease on the prune, plum, and the X3each is a very serious matter. The 
Pacific coast is kiiowii as the lioine of these fruits, and any widespread 
and detriictive disease which affects them all should be well under- 
stood by horticulturists. 

DISTOIBITTION AND ACTION ON THK STOCKS. 

Priiiie rust is widely known, having almost as extended a distribu- 
tion us the prune itself. It is found in the United States from the 
Atlantic to the Pacific, and the various countries of Europe are also 
quite generally infected. In the Eastern States it is most i nj iirious to the 
plum, and i>eacb . In Texas the peach siiffe;rs sewerely fit)mit,aud iii sonie 
sections is completely defoliated. In California the rust has a wide 
distribution. In the southern part of the State the injury is most seri- 
ous in the coast valleys, where both the prune aiul peach are not unfre- 
queutly entirely stripped of their leaves before the wood is matured. 
Much fruit is lost both by the direct and the indirect action of the 
parasite. When the tree is defoliated before the fruit is mature the 
latter shrinks and becomes worthless^ but the greatest loss generally 
occurs from the noiixyrodiictiveness of trees left with their wood iinina- 
ture in the fall. 

As yet only two forms of spores are known for this species of Fue- 
^emiay the iiredo or summer spore, and the teleuto or winter sj)ore. 
These vspores are iirodiiced in varying proportions on different plants. 
On some hosts the lu'edospores gTeatly predominates )ver the tel exito- 
sxxores, while on other hosts the reverse is true. It appears })rol)able 
that conditions of food, humidity, climate, and season all tend to vary | 
these results. Both spore forms are produced on the under side of the 
leaves, and probably both may, under some conditions, serve as winter | 
/spores. . ■. " I 

The rust is known to affect the i)rune, plum, iieach, nectarine, apri- 
cot, cherry, and almond. In California the prune sustains much greater | 
injuries from rust during some seasons than others, depending largely 
on the early or late development of the disease. In 1891, at Santa Ana, 
the rust developed early in some orchards, and much fruit was either | 
lost or matenally injured by the premature fall of the leaves. In 1892, 
in the same orchards, the disease developed later and with much less 
virulence. Where severe enoupi to defoliate the trees the defoliation 
did not occur until the fruit had been gathered and most of the wood 
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was properly ripened. Both the general and special effects of the dis- 
ease vary according to the situation of the orchard, the age and variety 
of stock, the soil, etc. 

' ' When' it attacks the prune the parasite causes the upper surface of 
the leaf to turn, a yellowish or reddish color in irregular blotches, of 
greater or less extent, according as the points of attack are separate or 
confluent. The spores make their appearance in brownish or blackish 
patches on the under surface of the leaf, the brown patches usually 
being made up of iiredospores and the black of teleutospores. The 
uredospores often appear earlier in the season than the teleutospores, 
the latter being normally developed as winter spores. Both kinds of 
spores are of good size and well formed. When the rust is abundant 
the tissue of the lower portion, of the leaf is destroyed in such a manner 
as to present continuous, brown, lifeless areas. With the Tragedy 
prime, gTcfwii on the place of Mr. B. Edsoii Smith, of Santa Ana, the 
tissue of the under surface of the leaves was entirely destroyed, and 
was covered by an almost continuous and very dense layer of spores. 

The action of the rust on the plum is similar to its action on the 
prune. In Texas it is stated that wild plums are attacked. Both 
uredospores and teleutospores are found, the latter often predomina- 
ting. 

Peaeh trees are frequently badly affected hy this rust, and tlie trees 
of an entire orchard are sometimes defoliated. On the upper surface of 
the leaves the infected parts become yellowish or reddish in irregular 
and somewhat angular blotches, and on their under surface in separate 
or confluent, yellowish or brown, somewhat circular spots. The spores 
are mostly uredospores, although the teleutospores are often found, at 
least in California.* The fungus lives over winter on the tender twigs 
of the peach, freqiiently almost killing the young nursery stock. For 
this reason it would be well to spray the trees during tlie donoaiit 
season as well as after the growth has begiiB, For tins winter treat- 
ment the following mixture is recommeiKled: 5 pounds of copper sul- 
phate, 10 pounds of lime, and 45 gallons of water. 

The extra amount of lime causes the fungicide to adhere better than 
the usual amount of 5 pounds in ordinary Bordeaux mixture. It is not 
positively known if the same holds good with the prune and plam, 
although it is probable. Where rust is very bad upon either of these 
fruits the winter treatment is recommended. 

On the nectarine the rust produces both uredospores and teleuto- 
spores, but, as with the peach, the uredospores greatly predominate. 

f^In the Aanaal Eeport of the Comraissioaer of Agricultax© for 1887, pp. 353-354, 
it:is saui that no are developed on the peach. Althongh less abundant 

than the uredo form, they have in variably been found on badlY infected peach leaves 
in scmthern California^ and these leaves have been obtained from widely separated 
points in .Los Angeles and Orange ConntieSj as at Plorencts Santa Ana, Arch Beach, 
etc. They were fully matured, by the middle of Octobor. 
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Tlie teieiitospores are sometimes found in a semi-rudinieiitaiy coiidi- 
tioiL Tlie spots are found on both surfaces of tlie leaf The effects on 
tlie iiectaaiiie are sinuiar to those on tlie peach. 

In soiitlierii Oalifornia. the apricot is not ooinnionly affected by rust 
to as great an extent as are the prune and peach, althotigii usually the 
disease may be seen in nearly all orcliards in the coast I’CgioiL Soine- 
tiines the margin of the leaf is most affected, but all xiortions iiiay be 
diseased. As in tlie iireviously nieiitioned cases, the iiredospores pre- 
doiniiiate. The teieiitospores are less abundant than upon the peach. 
The two forms wlieii present are large and wcdl develoiied. The rust 
produces on the apricot small, irregular, reddish, scar dike spots, which 
show on both surfaces of the leaf The under surface liiially turns a 
yellowish color and becomes powdery with the abundant iiredospores. 
When badly diseased, the whole leaf may turn yellow and fall prema- 
turely. As yet, however, I have not seen this tree entirely defoliated 
by the disease. 

In the East the cherry is more or less iiij tired by the same parasite, 
and I have no doubt that this is also the case for portions of the Pacific 
coast. As the cherry is neither extensively nor successfully grown in 
the warmer valleys of southern California, we have not had sufficient 
material for a general study. Farther north, and in the more elevated 
regions of the southern portion, where this fruit thrives, the paraMte 
may be looked for. 

The almond is infected by the rust to a limited degi*ee. Botli teleuto- 
spores and uredospores have been found, although the former were 
rare in the material examined. The teieiitospores were ratlier small. 
The uredospores varied greatly in size and form, and in tliickii(3ss of 
their walls. Some were dark and nearly spherical, while otiicrs were 
normal in form and thickness. So far as seen, the almond is not defoli- 
ated in California by the jiarasite. 


TREATMENT. 

The prune rust fungus is a truly endoiihytic parasite, yegetiitiugmisd 
obtaining its nourishment wholly within the tissues of its host, and 
only appearing at the surface of the leaf for spore formation. Tliis 
makes it evident that the treatment for the disease should bepreventi ve 
in its nature. The application of sprays or other treatment after the 
parasite is within the tissues of its host cannot act remedially and can 
only serve to prevent farther infection. 

The serious action of this parasite during the summer of 1891, and tlie 
fact that its attacks wei^e more general and severe than in 1889, seemed 
to indicate that the disease was increasing, and ifc was decided to iinder- 
take a series of preventive experimen ts. This was tlie more necessary 
:beeaus6''th6' (dimatic; con^^ are.. very, different in the coast valleys 
of southern California from those of the portions of tlu^. Eastern States 
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wliere most exi}eriiBental work of this nature has been coiiciiicted. 
Methods applicable to the one region might be iiiisatisfaetoiy lu tlie^ 
other. It was desirable, also, that the wmrk be done with the prune, 
which is not grown much in the East, and witli wliich no experiments, 
as ftir as known, had been conducted. The line of treatment offering 
the greatest prospects of success was published by the wunter early in 
the spring of 1892, so that those who desired might experiment in their 
own orchards.'^ 

Portions of two prune orchards, in wliich the rust had developed to 
a marked extent in 1891 were selected for the experiment. The orchards 
were about 5 miles apart, one south of Santa Ana and the other east 
of Orange, Gal. The trees in one orchard were S])rayed with modified 
eau celeste, while a portion of tliose in the other orchard were sprayed 
with modified eau celeste and a portion with ammoiiiaeal copper car- 
bonate. The number of treatments and time of application \vere varied 
with different lots of trees. Besides these, two other orchards in the 
vicinity of Santa Ana were sprayed by their owners, both gentlemen 
using the modified eau celeste according to the formula followed in our 
work. One of the orchards, belonging to Mr. Charles Leslie, is sit- 
uated northwest of Santa Ana, on ground somewhat lower than that of 
any of the other orchards treated. 

Fortunately for the growers, but iintbrtiinateiy for our experimeiits, 
the rust did not develop as early, and was not as general nor as 
virulent in the season of 1892 as in 1891. The disease did develop, 
however, in the orchard of Mr. Leslie, though later than usual and 
with less virulence. Here a striking contrast was observed between 
the treated and untreated trees about the 1st of October, and wm are 
now able to show the efficacy of the spray used and to give the details 
and necessary expense of application. 

In relation to the application of sprays, it may be said that for young 
trees of small size and pruned low, the knapsack sprayer may some- 
times be used to advantage. This is especially true of gardens ami 
orchards of small extent. Treatment of small trees with a knapsack 
sprayer wull require from one and one^half to three ininiites per tree, 
according to size and state of development of the foliage. The tank of 
the sprayer holds about 4 gallons, and to avoid loss of time some con- 
venient mode of refilling should be near at hand in the field. For trees 
4 or 5 years old a cart sprayer holding one or two barrels of the spray- 
ing inixture is very convenient. Experiments were conducted with 
the ^fLittle G-iant’’ cart, holding slightly over a barrel. The tank is 

^ See notes on Fungous diseases and their treatment2^<Proc. and TxanG. of the 
Pomological " Soc. , of Southern ■ California, Eedlahdsy' May^ 27, and; 28, 1892, 'p^.^ 24:--29 ; 
also, Kural Califorhian, June, 1892, ppv 303--30o, and extracts in numerous other 
joiirnnls. The i)roscnt season’s work has shown that the disease, may be controlled 
with fewer sprayings and at less expense than Were thought necessary at the time 

these recommendations were made. ■ 
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Hioiietecl i>i:i two large iron w^lieels, with a third and smaller wheel in 
front as a support. It is supplied with a good brass, force pump cap-, 
able of throwing two sprays. It may be drawn either by hand or by 
a horse directly attached, or it may be placed in a light one-horse 
wagon. The last arrangement raises the head of liquid, and enables 
the cart to be easily drawn in soft or plowed ground. A fair-sized, 
orchard can be thus treated with little loss of time. 

If the trees to be’ sprayed are large (0 years old or older), and 
e.specially if the orchard be extensive, it is well to have a special tank. 
The horizontal wooden tank, resembling a cylinder, but narrowed 
toward one end, is now considered by many the best pattern made, 
although somewhat more expensive than the rectangular box tanks. 
It is, however, much less liable to leak, and is especially suited to keep- 
ing its contents well stirred.^^ 

From the fact that the rust fruits mostly on tlie under surface of the 
leaves, as well as from a study of the habits of other fungi in this 
region,! it appears probable that infection of the host occurs in most 

*For those who may desire to construct a tank of this description, moasiiremeuts 
are given of the one owned and used hy Mr. Leslie in his treated orchard. It is 
intended to rest on a platform i^laced upon the holsters of a common lumber wagon, 
and supported and kept from rolling hy transverse scantling made concave above. 
The length of the side of the tank is 9 feet 8 inches. Its diameter at the small head 
is 27 inches inside measure, and 31 inches outside measure. At the large end the 
inside diameter at the head is 31 inches, and the outside measure 35 inches. This 
diameter allows the tank to fit well between bolster stakes, which are 3 feet apart. 
The heads of the tank set back 3 inches from the ends of the staves. The staves are 
made of 2-inch dressed plank about 4-| inches wide at the broad end and narrowed 
toward the small eud to about 4 inches, and are all beveled on the edge. Six bands 
of iron are used as hoops, which are -A - inches. One is placed opx>osite each 
head and the other finir at equal distances between them. This tank holds, approxi- 
mately, 300 gallons, and l)y placing it so that its upper surface is Jevel the tank may 
be completely filled ; thus arranged, the last of the fiiiid it contains will flow to the 
large end, where ail may be pumped out by the force pump situated there. The 
tank is filled through an opening 12 by 10 inches, siii>plied with cover and screen, 
located at the center of the tank. Near the bottom of the large head is a bung for 
cleaning out. The force pump is firmly fastened to the top and near the large end 
of the tank, and the suction pipe reaches nearly to the bottom. The jiump should 
he strong, douhlc-aoting, furnished Avith large air chamber to insure an even flow, 
and is usually of the pivston pattern. Brass fittings or a brass pump are preferable 
to those of iron. Arrangements should be made for dividing the discharge jupe by 
the attachment to its ends of separate lengths of hose. The hose should be of 
good quality and each piece should be about 25 feet long. Thus equipped, two 
trees may be sprayed on each side of the wagon before it is moved. The free end 
of each hose should be attached to a brass pipe 6 or 7 feet long, and carrying the 
nozzle at its extremity. Iron i>ipe corrodes too easily with the copper sulphate 
mixtures, and, being heavier, the work done with it is not apt to be as satisfactory. 

fSee observations on the habits of Cercospora oircumscissa Sacc. in this Jonrnal 
(Ami. vii, No. 2, p. 69). This parasite is shown to affect almond hranches to a much 
greater extent upon the loAver than upon the upper surface. The more faAmrable 
: conditions ■of kumidity dieloW'’ the branch, there assignodfas the T>artial cause, would' 
apply equally well in the 'prese'nt case. ■ 
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instances from tlie g’eriiiinatioii of spores on tlie under side tlie leaf. 
For tills reason it is essential that the niider surface receive tlie most 
tlioroug’li treatment. In the experiments here described four nozzles 
were used, viz, tlie Climax, the San, Jose, tlie Cyclone, and the Improved 
Yermorel, and their adaptation to the work noted. They are all g*ood 
nozzles, but wlien used with eaii celeste mixtures a serious defect is found 
in all of tliem. The corrosive action of this spray, whether the latter be 
formed according’ to the modified formula or not, destroys the brass 
netting of the Climax nozzle and the brass plate containing the slot of 
the San riosch The action on the other nozzles is similar, but the brass 
being tiucker the openings enlarge less rapidly. The manufacturers of 
the Climax nozzles state their intention to supply aluminium nets for 
them, which will probably witlistand the spray. This is a more impor- 
tant matter than it at first appears, and is especially so to Californians, 
In California fewer applications of fungicides are required tliau in the 
East, because of the partial absence of summer rains along the south- 
ern Pacific coast, but these applications should be more thorough. To 
properly spray a tree with one or two applications tlie spray must be 
fine, uniform, and carefully applied. To form this spray tlie nozzles 
used must be in good condition, which is not true when the openings 
are enlarged; in this case the liquid falls on the foliage in coarse drops, 
which rnii together and dry. When large areas are tlms wetted the 
fluid will ofteup* creep'- or ^'^crawP^ when drying, as paints do when 
water is accidentally mixed with the oil. In tliis way the copper salts 
are brought together and dried in a few large areas instead of being 
distributed over the leaf in small drops which dry where they fall. 
With enlarged openings in the nozzle much of the leaf is therefore left 
without the protection of the fungicide, wliile with the fine spray tlie 
iiiiinerous collections of dried copper are distributed by the hmnidity 
of tlie atmosphere or dews and fogs to all parts of the leaf surface. 
To those who have applied the resin washes to citrous trees it will 
be apparent that the mode of ap])iyirig sprays for fungi is quite differ- 
ent from that followed for scale insects. For the latter an effort is 
often made to xiniformly coat the branches and foliage with the mix- 
ture, as the nature of the spray used will allow of this eveii when the 
parts , are. completely wetted. ■ With the eopper washes, however, the 
parts should be fiiiely sprayed and not overwetted if the attacks of 
fungi are to be prevented in the most satisfactory manner. Foliage 
" thus overwetted by almost any of the -copper sprays, and especially' by : 

■ eaii' 'celeste, is apt- to be more.-or less burned. Prune' trees have: been' 
entirely defoliated where the spray was too coarse. 

If the San Jose or Climax nozzle be used, the perfbratecT plates and 
brass- wire screens should be replaced as soon as corroded. With the 
Cyclone nozzle no arrangement is found for a renewal of the corroded 
parts. Hence this nozzle, to be satisfactory, should be made of noneor- 
rosive metal. It presents one very desirable feature, viz., the spray is 
, 23192— No. 4 ^3' ' 



360 


tlirovii out laterally. Where the spray is thro\Y,o directly ahead from 
tlie workman, especially if small trees are being treated, or if tliere be 
a wind, miidi of the spray passes ' beyond the tree. Besides tliis, tlie 
under surface of the foliage is not so x>eiibctiy sprayed as it could, be 
by the use of a nozzle throwing a lateral s^^ray upward toward the 
under surface of the leaves, or downward upon their upper surface. 
The application is thus made directly to the leaf surface to be treated 
and little loss of material or time is sustained. With those having a 
large number of trees to spray, this saving is of prime importance. 
Tliere should always be a swivel in the pipe to which the nozzle is 
attached. This allows the easy turning of the pipe while spraying the 
interior of the top of the tree, and the spray is sent in all directions 
without witlidrawing the pipe. Where it is not absolutely necessary 
to use eau celeste, corrosion of the nozzles will be avoided by the use of 
ainmoniacal copper carbonate. This spray, besides being nearly or 
(piite as effective as the modified eau celeste and lacking the corrosive 
action on nozzles and other metallic fittings, has the advantage of not 
showing to an obvious extent upon the treated fruit. The eau celeste 
is often discernible upon the prunes at the time they are gathered. 

The following are the formuhe for making ammoi)ia(3al copper car- 
bonate and modified eau celeste: 

AmMOniacal copper carlmiate. — In a wooden pail place 5 ounces of copper carbonate, 
soften the carbonate to a paste by the addition of a little water, add 3 pints of strong 
amnionia (2tb ), and stir until the carbonate is dissolved. If it will not wholly dis- 
aol ve add snffieient ammonia to accomplish that result. Pour into a barrel holding 45 
or 50 gallons and fill the barrel with water. 

Modified eau Dissolve 4 x>onnds of copper sulphate in a wooden vessel con- 

taining 10 or 12 gallons of water, and afterwards stir in 5 pounds of sal soda. When 
the soda is dissolved pour in 3 pints of strong ammonia (26^) and dilute to 45 gallons 
with water. 

Asi already indicated, the Leslie orchard, whicli was sprayed with 
modified eau celeste, presented the most evident beneficial I’esults seen 
in any of the orchards treated. This, it is believed, was not due to 
any superiority of eau celeste over ainmoniacal ('opper cai*bonate, 
but to the early and more marked development of the disease in that 
orehard than in the others. It has been shown diii*ing the past snmnier, 
in a. f?arefnlly conducted series of experiments in combating tlie shot- 
hole fungus of the almond {Cercmpora circiimseissa), that modified eau 
celeste and ammoniacal copper carbonate possess almostexactly equiv- 
aleiit value as fungicides. This being true, tliere are several reasons 
why the arnoniacai copper carbonate is to be preferred for this wmrk: 
(1) It costs much less than t^e other spray; (2) it is less liable to injure 
the foliage, and does not seriously affect the nozzles and other metal 
appliances used in spraymg ; (3) spotting of the, ^ and foliage is 
much less distinct than that caused hy modified eau celeste ; (4) it is 
easier to prepare. 
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The cost of the ammoniacal copper carbonate will vary in different 
portions of the country. The wholesale price of copper carbonate in 
the Eastern cities is about 40 cents per pound. To this about 3 cents 
should be added for freight to the Pacific coast, making the cost 43 
cents per pound in California. Ammonia (26°) can be had at 8 cents 
per pound in the East, and should not exceed 10 cents per pound in 
California. At these prices the cost of the ammoniacal copper carbon- 
ate solution, made according- to the above formula, would be $1 per 
100 gallons. This cost may he reduced by making- the copper carbo- 
nate at home from sulphate of copper and sal soda, as follows: 

To 'tnake copper mrhomfe.--l)m»ol\;e in a large wooden tub 6 pounds of copper sul- 
phate ill hot- water. In another wooden veissel dissolve 7 pounds of sal soda in hot 
water. When iioth solutions are cool x^our the soda solution into the copper solu- 
tion ainl lill the till) with water. Unite these mixtures slowly or they will overtlow. 
Stir thoroughly after the water is added and allow the sohitiou to stand twenty-four 
hours: then draw off all the clear liipiid with a siphon. Fill the tub with water, 
stir, and again allow it to stand twenty-four hours «and settle, and then diauv oft' the 
liijuid as befVire. Dry the substance remaining, which is mostly carbonate of cop- 
X:>er. When dry it should he a light green ]>owder. The sediment may be dried in 
an earthen jar kept in a kettle of boiling Avater or in the sun. 

Tftlie sulphate of copper and sal soda are of good quality, wMcli 
may be told by the deep blue of the former aud the traiispareucy of the 
latter,* the quautity giYen in the above formula should make 2| pounds 
of the carbonate. 

The average wholesale price of copper sulphate in the East is 6 cents 
fier x>oiiiid and that of sal soda l.J cents. Tlie Santa Pe Eailroad Com- 
pany has quoted freight rates on these chemicals from Chicago to Santa 
Alia at li cents. This makes the cost of copper sulphate on the 
Pacific coast 7.J cents and of sal soda 3 cents p>er pound. At these 
rates (] x>omuIs of copper sulphate and 7 pounds of sal soda would cost 
66 cents; and as this quantity makes 2| pounds of the carbonate, the 
cost iier ])Oiiiid of this chemical, when made at home, is 26 cents. For 
45 gallons of spray, according to the above fornni]a, tlieac/ would 
used 5 ounces of carbonate, worth 8 cents, and 3 pints of amiiionia, 
wmrth ,36, cents, a cost of 80 cents. for lOO- gallons, or a saving of' 20 cents' 
p)er 100 gallons by the home manufacture of the carbonate. At the 
above iirices for copper sulphate, sal soda, and ammonia, 'when used to 
make .'modified eau celeste, 4o gallons 'wmuld cost '75 cents,, or' $1.66 per 
100 gallons. A ' 

The amoLint saved by using the ammouiacal copper carbonate instead 
n,f, the modified eau ce'lesteis worth considering where, a. large, or chard' 
is to be sprayed. With the other advantages already enumerated, the 

* Air-slaked sal soda or x^ule blue siilx>hate of cox>x>©i' should never be used in any 
spray work. If the former he irsed iu making eoi>]>er carbonate, a magma will he 
formed when the two mixtures are united, which will prevent the satisfactory com- 
pletion of tiic process ; and if it bemsed in making the modiiied eau celeste the acid 
of the spray will remain so strong as to bum the foliage. 
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former spr^iy becomes oiiicli more desirable tliaii, the lafter for most 
work. 

The cost of spraying’ an orchard depernhs upon the size of the trees, 
the state of development of the folia.'g‘e, the presence or absence of wind 
wiien the sprays are applied, the tineness of the si)ray used, the 
t}iorr>iigiiiiess of the work, and the cost of labor and inateriah 

About 350 i)riiiie trees 5 years old were sprayed in the Leslie orchard 
with. 600 gaiioiis of modified eaii celeste, the application of wliich 
required tliree men and a team for thirteen hours. In this work the 
Sail Jose nozzle was used. The corrosive action of the spray injured 
tlie iilates of the nozzles so that more of the solution was used than 
was reipiired to do the work. The direct tlirow of tlie spray added to 
this loss iiiid the loss of time was j>roportionate. From carefully kept 
records of my own experimental work, it appears that at least 25 per 
cent more material and time wms consumed in this orchard than was 
needed if the work had been done with ammoniacal copper carbonate 
applied with a lateral nozzle. This wmuld reduce the spray needed to 
450 g*allons, and the time for applying to about ten hours. The cost of 
450 gallons of ammoniacal copper carbonate at $1 per 100 gallons is 
$1.50. Estimating the cost of a man and team at $3 per day, and of 
2 men for applying the spray at $i.50 each per dayq the cost of applying 
the siiray would be $6 for ten hours, or 00 cents per hour. At this 
rate the total cost is $10.50 for 350 trees, or an average of 3 cents per 
tree for a single spraying. This is not an underestimate, where the 
elieinicals are piu'chased at wholesale prices and properly applied. 
The expense of spraying large trees will be increased in proi)ortion to 
the increase in size. 

The number of treatments necessary to prevent the injurious eflects 
of the parasite varies from season to season. In tiie East tlie treat- 
ments should be more numerous and at shorter inteinuils than in Gali- 
foruia. At present it is believed tliat in soiithem Oaliforiiia two 
tlioroiigli sprayings of the prune tree will sufficiently keep the parasite 
under control. Although no I’igid rule eiaii be given as to dates, it 
,isi'>robable from the past season's. wmrk that the first treatment may' be 
safely made about the time the trees cease to bloom, and when the old 
wood is in iiearly fill! leaf. A second spraying should be made after 
a fair amount of new wood and foliage has been formed. When these 
two treatments are carefully and thoroughly made, say about the 1st of 
May and again about the 1st of June, varying according to conditions, 
it will rarely be fbund ne^ treat the trees a third time, unless 

the orchard be situated in a low and damp region. In this case a third 
'vSpraying.inay be given tw.o to three, weeks a,fter the second. 

The dry summers of Oalifornia allow the spray to remain on the 
foliage until the fall rains, that is, in cases where the applications are 
■ made after' the,, last ''spring; 'rains...';. "In. the Santa Ana Walley trees, 
.'.sprayed iir May clea'idy ' showed''; 'the ■';'Copper on their leaves'''as late as 
'the.last of .October^,' ■ 
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BESCEIPTION OF PLATES. 

Plate xxxiv . — Leslie prune orcliai-d, 7 years old, grown on a rich, deep, fine 
sedimentary soil ; situated about 2 miles nortliwest of Santa Ana, Cal. ; aftected 
by rust in 1891. and again in 1892. It was sprayed with modified eari celeste <lor- 
iiig the lirst half of June, 1892, receiving one treatment during the season. Tliis 
treatment Avas sufficient to cause the trees to retain their foliage, to the extent 
shown, unt-i Octolier 4, Avhen the xffiotograph aatis talven. Compare Avith Plate 
XXXA", Avhieh shoAvs the untreated half of the same orchard. 

Plate xxxa'. —Unsprayed half of the i)rune orchard represented in Plate xxxial 
The trees Avere defoliated through the action of rust- Photographed October 9. 

Plate xxxat.— Prune tree 5 years old, treated about the 1st of June, 1892, Avith 
modified eau celeste. Tliis tree Avasin an orchard ahected liy the rust, and should 
be compared with tlie tree slioAvn in Plate xxx A'li. Photographed Octolier 3, 1892. 

Plate xxxati. — Prune tree 7 years old and Avholly defoliated by rust. Had been 
bare some time liefore ^he photograph Avas taken on October 3, 1892. Coinxiare 
AvIth Plates xxxiv amrxxxvi. 


PRELIMINARY NOTICE OF A FUNGOUS PARASITE ON ALEYRODES 

CITRI R. & H. 

By H. J. Webber, 

In tlie course of some investigations on ^Usooty mold,”* a fungous 
disease of the orange and other citrous fruits, it was soon learned tliat 
in order to successfully combat the fungus means must hcvSt be fbund 
to remove the insect pests, whicli evidently induce tlie disease. In 
Florida the ^Lsooty mold” is principally noiirislied by tlie houeydew 
exx'reted by Aleyrodes citri (the so-called white fly”) and certain 
waxy scale insects and aphids ; liowever, it becomes serious only as it 
follows Aleyrodes cUrL In view of these facts, experiments have been 
comlncted for the purpose of determining the most effective ineans of 
combating Aleyrodes. Attemxits have been made to discover imsect 
enemies of Aleyrodm eUri which would aid in keeping the pest in check, 
but to my kiiowlefige no such parasite has been discovered. In tliivS 
state of our knowledge, I am fortunately able to announce tlie discovery 
of a fungus whicli is parasitic on the larvm and piipai of Almjfodes cUrij 
and which may prove useful in fighting the insect. 

While walking through the orange grove of Mr. J. H. Harp, of Ores- 
cent Gity, Fla., in August, 1803., some leaves infested with the'IarvaV,and' 
pupi'e of Aleyrodes citri were. collected. .'Mixed with tlie insects on the 
same leaves the orange-red pustules of a fungus were found, 'biit'notli- 
log . was ' thought of the significance' of the- discovery at .the- 'time.'," Iii 
■■January, 1S9'4,, I visite'd' the oraiige’grovepf Mr. W, B. .V'arn.,. at Bartow, 
.'Fla,.,,' all'll again fo'und )the, .same fungus lU' -.'"considerable abunclanee. A 
niore'C''arefal:e-X'ammati^^^ of this -material led, to the coiicliisioii, that tlie 
■'fungus '-was 'pfobably'W-parasite..;on'the.''lar^^ :and, pnpm '■of.Meyr&de&^\ 
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dtri, Numerous groves where t-he fungus infests Aleyroies have since 
been exaiiiiiied, i:>articiilarly in the vicinity of Crescent City and (laiiies- 
villcj Fhi* The fungus lias been provisionally" identified Asehersonm 
■tahMeims Mont. It occurs in orange groves at Orescent City, Bartow, 
Pamisofl'kee, Gainesville, and Manatee. In the noted groves of Oitra, 
Fla., 'Where some 300 acres of orange grove are literally black from the 
eftects of “bsooty mold’’ following Aleyrodes^ no .signs of AseJiersonm 
have as yet been discovered. Many other groves in tlie State where 
Aleyroies eitri occurs still remain free from this friendly fungus. 

Experiments have been started to spread Aschersonia , taMtensis 
into iininfected groves, both by introducing small trees liarboring 
aftected A leyroies eUri pupm and also by artificial iiieans. 

Ill the town of Gainesville, where for a number of Aleyroies citri 
has been veiy abundant and destructive, tbe trees are now" acknowl- 
edged by general accord to be much better than they liave been since 
first attacked. An examination of the trees here sliow-s Asehersonia to 
be very abundant. On many trees it is indeed difficult to find a, living 
pupa of Aleyroies eitri. In such cases the low^er suriaces of the leaves 
are thickly dotted with the orange-red x)ustiiles of Asehersonia, 

When the x>arasitic fungus {AscliersonUt taMtensis) lias grown to 
maturity it is easily removed from the leaf, the sw"itchingof the leaves 
and branches resulting in the removal of many of the pustules. The 
bright green spots, wdiere the surface of the leaf is thus revealed, sur- 
rounded by the black sooty mold, ” are quite conspicuous. 

The growth of on the larvie and |)upiB of Aley- 

roies causes tlie scale to noticeably eidarge. Tlie liyplue of Ascherso- 
niii bucvst out aroiind the edge of the vScale, forming a deinse fringe. The 
mycelium gradually grows ux> over the scale and eventually entirely 
surrounds it, so that in. the advanced stages of the fungus it is difficult 
to find the fragments of the Aleyroies scale. 

A species of Asehersonia^ X^robably the same as that infesting Aley- 
roies citri^ has also been discovered at Gamesville, Fla., growling in con- 
siderable abtiudance on a waxy scale {Lecaniim) of the sweet bay tree. 
Tiiis scale also secretes honeydew in considerable quantities and isfol- 
lowed by the sooty mold.” 

In the present stage of the investigation it can not be |}ositiv€fiy 
'Stated ' Wlietl'ier;, the spread of Aschersoma wdll be ra|:iid enough to 
materially check the ravages of but appearances point 

strongly to this conclusion. The inatter is being investigated and will 
be' reported upon dater. 

,, , SlTBmopiGAjL.LABOEA.TORY,;v 
t'' . BmMSj Ma, 
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AN IMPROVED METHOD OF MAKING BORDEAUX MIXTURE. 

By T. Swingle. 

Since the first of tlie year I have had under way rather extensive 
experiments with Bordeaux mixture to deterniine its efiecti veil ess in 
preventing a fungous disease of the lemon known as scab. The neces- 
sity of making large quantities of the mixture soon showed how' slow 
and inelficieiit the common methods for its preparation are. After a 
n umber of attempts a much quicker and at the same time better method 
wms worked out, and it is the object of this paper to call attention to the 
method. It might be noted that tlm lemon proves to be exceedingly 
sensitive to slight changes in the composition of the mixture, and hence 
is a very good plant to use in determining the best form of this fungicide. 

METHODS OF BISSOLYING THE COPPER SULPHATE. 

Probably the best method of dissolving large quantities of copper 
sulphate wdthoiit heat is that suggested by Mr. M. B. Waite in 1803 
and described on page 336 of this number of the Journal. By this 
method it is a simple matter to prepare strong solutions coiitaiiiiog as 
much as 2 pounds of copper sulphate to the gallon. Moreover, it is 
possible to use large crystals instead of the more exjiensive and more 
easily adulterated juilverized bluestone. Another method, still more 
expeditious and superior to the old way of pouring hot water on the 
bluestone and stirring it till it dissolves, is to conduct steam into the 
bottom of a barrel containing the copper sulphate and wmter. With a 
small supply of steam, especially if under considerable pressure, the 
water can be heated in an incredibly short time. Besides, fche current 
of steam issuing from the pipe sets the water and crystals in violent 
motion and insures a frequent change of the wmterin contacit Avith crys- 
^tals. In all cases where the solution is effected with the aid of lieat it 
should be allowed to cool before being used.* 

STOCK SOLUTION OP COPPER SULPHATE. 

As early as 1887 the French viticulturist Eicaudt published ah 
account of a method of making a strong solution containing a known 
iveiglit of copper sulphate to each liter. This makes what is commonly 

^ While working at the Kansas Experiment Station in 1890, Prof. W. A. Kellerman 
and myself found steam conducted through a small pipe fitted with a stopcock to he 
a most valiiahle means of keeping the temperature of the water at 132^^ F. for treat- 
: '-mg';smut'of oats and wheat (see. Kellerman' and- Swingle, Kans. Agr, Exp. 'Sta. ■Bull. 
Ao.T2, Aug., 1890, p. 49 ^ and Georgesoa, Burtis, and ,Shelton,. Ivans. Agr.'Exp.' 'Sta. 
,.;Eull'.'Ko. 29, Bee. 29, pp. 177-178). Mr. W. G> Hewitt, manager, of' the 'Sunset; Orange; 
Company, Stan'ton', Fla., tells'me that he finds steam invaluable ■iu,making'sodinm' suL 
phide, kerosene emulsiou, and other sprays. This method ofheating is unquestionably 
: ';th6T>es't tor all 'who'hayn steam 'ava'Oable,.' and'' M be generally used by sinh. 

tRicaiKb J. Le traltemeut du mildlouj la dissolution cuivreuse comparee aux 
autres priSparations liquides (Jour. dAgr. Prat,, 51® ann., t. i, Ko. 3, Jan. 20, 1887, 
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known as a sto(*k solution. In tliis country Mr. Wji>ite Inxs used tliis 
system witli gi’cat success. His iiiethod is described on 6d7 of 

tliis iiiiiiil'ier of the Journal. The advantages of the system are 
obvious; the delay occasioned by liaving to dissolve small airmiiiits at 
a time is avoided, since a bridge amount can be dissolved in advance 
and any re(|iiired iniinber of x^omids can be quickly obtained by meas- 
uring (Hit the pro]}er number of gallons without any ox)eration of weigh- 
ing. If steam is used for dissolving the copper sulpliate, exactly 
thesanie method maybe adopted as when the substance is dissolved 
by suspension. Wlieu it is desired to have the solution ready for use 
in a few liours, and neither steam nor hot water is at hand, a stock solu- 
tion eoiitaining only 1 pound to the gallon can readily be inadeJ'^ In no 
case slimild the copper sul^diatebe dissolved or stored in an iron kettle 
or other metal rece|;>tacle, since the cox>per is thrown down and other 
sulxhiates formed. A case recently came to my notice where after 
prolonged boiling of the copx)er sulphate solution in an iron kettle, the 
copper wuikS all thrown down in tlie form of metallic scales, and the 
liquid on testing proved to be almost i)ure iron suiphate in solution. 
The solution can be kept a few days or a few weeks in a wooden vessel 
without noticeable change, but probably can not be left inde finitely 
without a slight losst of strength. The vessel should of course be 
kept covered to prevent evaporation and to keep out impurities. 

SELKCTING AND SLAKING'. THE LIME. 

Only the best well-burnt fresh stone lime should be used in making 
Bordeaux mixture. AH powder occurring in the barrel should be 
looked upon with suspicion, since it is very likely to be air-slaked and 
consequently worthless and even dangerous to use foi‘ tin's |)urpose. 
In slaking, some little care is i*equired in order to get uniformly good 
results. If 50 or 100 pounds are to be slaked, the amonut ciui be^ 
placed ill a barrel or otlier water-tight vevSwSel. xl considerable supply 
of water should he at hand, so that the lime will not get too dry froin 
taking up water taster than it can be supplied. At lirst water sliouid 
be added slowly, stirring vigorously; it should be added just as fast as 
it is taken up by the lime. The lumps of lime should never be allowed 
' to ■ project .into the air foi; more than- a few seconds. The whole .slaking 
mass must be most thoroughly stirred or the lower portions will not be 
wetted at all, the upper layers absorbing all the water. It will not do 
to have just enough water to cause the lumps to swell and fall to a 

^ In this case iiisteiid of weighing out twice as many pounds as the barrel holds 
galloiiSj the same niiinber of pounds are weighed out and suspended ibr solution. 
When all dissolved, the licpiid is brought tip to the required amount. This gives a 
sol vitl.on.c'oiitairiiiigd, 'pound, to the gallon. ■ ■ 

t According to GMmeiit, as quoted by Biederinann in Ladenburg, Handwortorb. d. 

: 'Chemie,.,0, ,305, a .solution'' of -.’copxter '.sulphate ; kept 'an. 'a,'''w'ooden vessel', gradually ■ 
"deposits 'crystalline copper. ■ 
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powder, since in tliis case tlie product is limipjr uml makes a iriixtiire 
of' poor C|iiaiitj that clogs tlie nozzle badly. The milk of lime obtained 
slioiilil be of the consistency and have much the appearance of thick 
cream, and should be free from grannies wlien felt between tlie hngers. 
In slaking a small ainonnt of lime, siieli as 1 or 2 pounds, tlie mistake 
may easily be made of adding too much water and th iis greatly retard- 
ing the action. In such cases it is best to use hot water, adding it 
little by little as it is absorbed. There is very seldom any difficulty in 
getting large amounts of lime to slake. 

STOCK MILK OF LIME. 

It has been found that the stock method, so valuable with copper 
sulphate, can be used with equal advantage for the lime. A baiTel is 
takeintlie capacity of which has previously been carefully determined, 
and twice as many pounds of stone lime are placed in it as it holds gal- 
lons. The lime is then slaked. If the slaking has been properly done 
the milk of lime will fill two-tliirds to three-fourths of the space; then 
water is added to bring the milk of lime up to the mark. After stir- 
ring thoroughly a gallon will contain the equivalent of 2 ])ouiuis of 
, fresh liiiie.'^ It is essential that the milk of lime be well stirred, pref- 
erably with a broad paddle. If the clear limewater be taken it will 
contain only about ounce of lime instead of 2 pounds. However, as 
the slaked lime is only a trifle more than twice as heavy as the 
liquid and is in an extremely fme state of subdivision, it is found 
easy in practice to stir up the milk of lime in a few moments, so 
that it is of practically uniform composition throughout The stir- 
ring must be repeated each time a quantity is dipfied out. In settling, 
the lime leaves a clear layer of limewater above. ThivS contains about 
1 part in 800 of slaked lime in solution and absorbs carbonic acid 
i^adily troni the air, forming a pellicle over the surface. The barrels of 
stock lime slioiild be kept as closely covered as possible, though if not 
Jarred theloss from this source is certainly very small in the course of a 
few days or weeks. However, it is bCvSt to wslake all the lime as soon as 
received, and in case the barrels of stock lime have to stand more than a 
ffirtniglit before being used, the barrel should he headed up tightly and 
either the head kept covered with water or thewhole buried in the 
gTOiiiid, as sugg‘ested by Miv'Waite, 

'PK.OPFE ratio' op LIME TO, COPPER SULPHATE AND MEANS'. OP .'TESTIH'G' 

THE MIXTURE. 

The almost uni versal practicein this country has been to use 4 pounds 
of lime to 6 pounds of copper sulphate. There has been advocated of 

* 111 eas</ tlie stock milk of lime is to be used at once, it will be necessary to allow 
it to cool, sine© the beat Hlierated during the slakiug makes it very liot, and Bor- 
deaux mixture made liot is didereiit in composition, settles rather (pucker, and is 
doubtless'' decidedly i.nferior.to the mixture prepared at ordinary temperatures. 
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late, liowe'VC 3 e_, tlie inetliod of Patrigeoiif^ i. e., adding* the milk of lime' 
gradiially to tlie coppei* .sulphate until the mixture no longer gives a„ 
brown precipitate' with a solution of the yellow pnissiate of potash 
(potassiiini ferroc'yairide). In his bulletin on Bordeaux mixture, soon to 
be issued by tliis Division, Mr. D. G. Fairchild expresses doubt as to 
the value of tliis metliod. As nsuali}'- reconimeiided, it is certainly not' 
by any means an easy, nietliod to apply, tliougli it is often assumed ' to 
be so. If, as is usually the case, there is no means of knowing* exactly 
liow liuicli lime is added, it is a tedious process to obtain enough with- 
out running the risk of using a great excess. As long as the amount 
of lime added is too small the mixture will give on adding a drop of 
potassium ferrocyanide solution a brown reaction plain enough to be 
seen against the greenish blue jirecipitates, but when nearly all the 
copper sulphate has been neutralized by tlie lime it is impossible 
to obtain the reaction without waiting for the inixture to settle and 
then tevStiiig the clear liipiid. Well-made Bordeaux mixture settles 
very slowly and begins to deteriorate as it settles. Moreover, I am con- 
vinced that the mixture ivS not of as good quality wlien the lime is 
poured in little by little as when the proper amount is added all at 
once. By using the stock milk of lime described above, a definite idea 
is obtained of tbe amount of lime that has been added. Moreover, the 
proper ratio, when once carefully determined, can be followed without 
further testing in using up the rest of the two stock solutions tested. 
Lime must be o-dded as long as a brown color is apparent, when a few 
drops of tbe solution is added to the mixture. A convenient way of 
making the test is to place a column of the mixture several inches 
deep in a small vial ami add a few drops of the solution of ]H3tas!siam. 
ferrocyanide. 

Unless care be taken to add the milk of lime gradually, there is no 
assurance that tliere is not a lai ge excess of lime in the Bordeaux mix- 
tiire as prepared by Patrigeoivs metliod. How^ever, if the clear liqufd 
obtained by letting tlie mixture settle l>e tested witli a little copper 
sulphate solution, an excess of lime, will be vshown by a liliiish precipi- 
tate being formed. If it forms instantly and is very dense, there is a 
large excess of lime, but if it forms only after standing a few minutes 
and is very faint and whitish, there is only a slight excess. If in a 
few inonients the liquid turns red litmus x>aper blue, there is an 
excess of lime ; if blue litmus pax)er turns red, there is an excess of cop- 
per sulphate present. A simple method of testing for copper sulphate 
(one nearly as sensitive as the potassium ferrocyanide and which can be 
applied without waiting for the liquid to settle) is to immerse tlie pol- 
islied blade of a steel knife in the solution and jiotice if after a minute 
■;';'or'two :it' becomes .'"Coated. with /copper, If'' it",, does become ' so ,' co'ated''' 

■ *Patrlgeoii, G.' Revue Vitieole. ■,<;Jo.um, dhlgr. Prat., 54‘- ann., 20, May 

,15>/189(VpPv''f0O-7O4.i,/'v ■-.'.v''.'// 
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there is still copper in solution in tbe fluid. However, one of the best 
tests for the inixtiire is simply to notice the 'color. ' If too little lime is 
added it turns a gTeenisli blue, if a- slight excess is used the color is a 
beautiful sky-blue, and this is tlie color tbe iiiixtiire siioiikl sliow. If a 
gi*eat excess of lime is added the mixture takes on a. slightly j)iir[)lisli 
shade of color, esi)ecially after standiug a few hours. .Probably the 
best test for the presence of an excess of lime, even when slight, is to 
pour some of the mixture into a broad, shallow vessel (a saucer for 
instance), and after a moment or two there will l)e formed a delicate 
pellicle over the whole surface. This pellicle can readily be seen if the 
dish is held to the light properly. It breaks when stretched and wrin- 
kles when compressed. The amount of lime added is also a guide in 
the proper making of tlie mixture. Theoretically, pounds of lime are 
required to neutralize 0 pounds of blue sulpbate of c<q)per. With ordi- 
nary lime, however, this amount is insufficient. Usually it takes twice 
as much to throw down all copper in solution, viz, 2| pounds. In gen- 
eral with good lime it is recommended that 3 pounds be used for every 
0 pounds of sulphate of copper. This strength has been found very 
good for tbe lemon^ wdiich is injured by an excess of copper sulphate 
and also by any considerable excess of lime. It should never take 
more than 4 pounds of lime to neutralize 6 X30unds of copper sulphate 
(unless a white or anhydrous copper sulphate has been use<l). 

To sum up, properly made Bordeaux mixture sliould show a beauti- 
ful sky-blue color, and should form a faint membrane on tbe sur time 
wdien exposed to the air for a moment in a broad dish. The clear Ii(|uid 
obtained on settling vshouid give no brown color with yellow priissiate 
of |)Otash solution, and should give a slightly Idiiish preeipitate with 
copper sulphate solution. To obtain this result about 3 x>ouuds of 
stone lime for every il pounds of copper sulphate should be used. Made 
in this w'ay, the mixture is free from any € 0 |)per iii solution and also 
free from the greenish blue basic compounds, whose action on the plant 
is still in doubt. It coiitams a slight excess of lime very j)ossibly ben- 
eficial to some plants, and certainly less injurious in siigbt excess than 
.would be 'copper sulphate. 

SHOTJLI) THE MIXTURE BE MADE TIP 'AS NEEDED 0,R MxVDE XJP'M,'0RE' 
CONCENTRATED AND DILUTED AFTERWARDS'!. , „ ; 

In using stock solutions of copper sulphate and lime, one or both may 
lie diluted before they are mixe'd.' !■ -am convinced .that it is of great 
mivantage .'to 'dilute both solutions. ■ ■ In the .mixture ..made, fro.itt' dilute' 
so'lutions. the.che'in.ical 'changes’ necessary to the formation are.'.more' 
■.■'quickly"' 'accomplished, 'and, best', of all,^ the 'precipitutes'&r'm.ed'' settle, 
much more slowly. Ordinarily I would recommend diluting each con- 
stituent .to.'pne-h.al.f tlie^ amount the mixture is to make wliei.i completed. ■ 
^Then'.the.' tw.o'''''..diiute': solutions, after’' having b.een thoroughly stirred, 



370 


are poured togetlier in tlie spray taiilv or barrel and again tborougiily 
stirred/" In inakiiig the mixture from diluted solutions it is best to 
have two vessels, each holding half as much as the tank; the proper 
ariioiint of (topper sulphate and lime stock can be measured out and 
each diluted without the trouble of measuring the water added. The; 
superior quality of Bordeaux mixture made in this way will fully repay 
any extrii labor of iiiakiug. It does not suffice to dilute only one of, 
the constituents. 

KEEPINa QUALITIES OF BORDEAUX MIXTURE. 

The sooner the Bordeaux mixture is used after being made, the bet- 
ter. Changes in the precipitate soon begin; it eventually becomes 
coarsely granular, settles very quickly, and adheres very poorly to the 
foliage. Probably no serious degeueration of the niixture takes place 
inside of three or four hours, but there can be little doubt thaf it is 
decidedly of inferior quality after standing twenty-four liours. 

ADDITION OF SOAP TO BORDEAUX MIXTURE. 

As has been found by Gallo wayf and Pairchild, the addition of soap 
to the mixture greatly increases its wetting properties, and makes it 
much better for spraying plants having a waxy cuticle, and hence diffi- 
cult to wet thoroughly. The exact nature of the chemical changes 
produced by adding soap is as yet almost iinkno vn. The practme 
has been to add soap in solution until an abundant and permanent foam 
is produced upon stirring the mixture violently. Usually a consider- 
able quantity of soap is required to produce this effect, about half as 
niucli as the total weight of copper sulphate and lime used. The soap 
should be in solution ; with hard soaps it is best to shave into thin 
slices, dissolve ill hot water, and add to the finished mixture warm. 
Soft soaps may be diluted and added cold.j • 

For mstanee, in making givon stock solur.ions containing 2 pounds of copper 
siilphatc or liiueto tlie gallon, in making a mixture of the strength of (> pounds of 
copper sulphate and 3 pounds of lime t o 50 gallons, the procedure would he as fol- 
lows: Take 3 gallons of the stock copper sulphate solution and dilute with 22 gal- 
lons of water, making 25 gallons in all ; after stirring well it is ready for use. Take 
li gaUoiis of the stock milk of lime and dilute with 23i gallons of water, making 
25 gallons. A mark can readily he made showing to what point tlie barrels are filled 
and rendering it iinneceBsary to measure the water added after the first time. After 
stirring both the diluted solutions well, pour them at once into a tank or harrel, 
straining through close-meshed wire netting. The mixture should now be thor- 
oughly stirred with a hroad paddle for at least two minutes. 

tGallowayy B. T. Experiments in the treatment of rusts affecting wheat and 
.other cereals.';' ':<Jonr. of MycoL, .vol. „vn, No. ,3, May 1893,' pp. 195-226. 

tin this connection I would suggest that the very cheap resin soaps- be given a 
thorough trial for this purpose. Take 2 parts of resin and 1 p«art of crystallized sal 
soda (sodium carbonate, X’a.'CO.j, 10 HjO), melt together in a kettle, stirring until all 
liimps:disappearpt,heii' dilate with' about "4 'parts- of hot water, ' which : will make a 
stock solution contaiuing 3 pounds of the soap to the galloii. Tins should be diluted 
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NUMMARY. 

(1) Copper siilpliate may be disvsolved very easily by siispeiidiag tbe 
crystals in a loosely woven clotli or basket near the top of a vessel filled 
with water or by conducting steam into the vessel through a pipe. 

(2) It is most convenient to make up a stock solution coiitaliiirig 2 
pounds of copper sulphate to the gallon. 

(3) Only the best freshly burned stone lime should be used in mak- 
ing Bordeaux iiiixture. When slaked it should be free from coarse 
granules.- 

(4) Stock milk of lime containing the equivalent of 2 pounds of 
iinslaked lime to the gallon may be readily prepared. 

(5) The method of testing Bordeaux mixture with a solution of potas- 
sium ferrocyaiiide to determine when enough lime has been added, is 
difficult to apply in practice unless stock milk of lime be used. 

(6) The color of tlie mixture is a good indication of its composition. 
When properly made it is of a dee}) sky-blue color. Such a mixture 
contains a slight excess of lime, and on standing a few moments in a 
broad, open vessel is covered with a thin pellicle of calcium carbonate. 
The clear liquid left after settling gives no brown color with potassium 
ferrocyanide solution, but does give a slight precipitate of a light bluish 
color with copper sulphate solution. 

(7) To obtain a mixture giving the reactions noted above, about 2| 
to 3 poiiiuls of lime will be needed for each 0 pounds of copper sulphate 
used. 

(8) It is very much better to dilute both the copper sulphate solution 
and the milk of lime before mixing than to mix the strong solutions 
and dilute to the required quantity afterwards. 

(9) The mixture begins to deteriorate within a few hours after being 
made and should therefore be applied as soon as possible. It should 
never be allowed to stand as long as twenty-four hours before using. 

( 10} The addition of soap to the finished mixture greatly increases its 
wetting properties and adds to its value for all plants with a waxy 
coating on the .parts sprayed. The soap should be added in solution 
and in sufficient quantity to make the mixture foam well when stirred 
"Violently.',' 

(11) The very cheap resin soaps are sufficiently promising to deserve 
a thorough trial for use ^vitli the Bordeaux mixture. 

Subtropical Labor A.TORY,, '■'■ 

EitstiSyFla. ■■■.. 

with about 2 parts of water when added to the Bordeaux mixture. This soap costs 
only about ly cents a pound in large amomits, while whale-oil soap costs about four 
' times as much, and ordinary good hard soap ■costs hve'.to t welve' times.as mnc'h . , ' From 
. a few preliminary trials made, it seems to he even better than ordinary soap to make 
■" a foam w^ith ■Bordeaux. Albert KoebeleTound ■a similar, resin ■soap to be a good insec-,' 
■ ticide for '.some ban st or ial Insects ■■''(see Anmtal Reports of, 'theT^ommissioner of Agri- 
yunltiire, for ■1886p,''6o'8p' 1887, p.,146j' and .1S88, p.T30). ''■;■'■■ 
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A NEW METHOD OF TREATING GRAI NT BY THE JENSEN PROCESS 
FOR THE PREVENTION OF SMUT. 

l>y ]>. T. (tAlloavay. 

During tlie year Mr, Elam Bartliolomnw, of Roeki)ort, Ivans., a 
spedal. agent of tlie Division, made some interesting experinieiits in tiie 
treatiiieiit of oat siiiiit by the Jeiiseu or hot* water , process. Among 
other tilings, Mr. Bartholomew devised" a; method for treating large 
cpiantities of grain without resorting to the tedious basket-dipping 
pivK^ess. The latter, lie sa.ys, will answer fairly well for a few bushels of 
grain, but where a large acreage is to be planted the labor involved and 
tiie general inconvenience of tlie work will prevent many farmers from 
adopting the inetliod. Mr. Bartholomew's metliod of treat! n g 5 bushels 
of grain at a; time was essentially as follows: - 

A coinmon kerosene barrel was procured and after removing the head 
a lA-iiich lioie was bored in the bottom close to the rim. The hole was 
then covered with a piece of wire window screen, tiie latter being tacked 
to the bottom of tlie barrel on the inside. A i)ine plug was then fitted to 
the hole from the outside in such a way thiit the einlba, rely reached the 
fine wire screening. After making these })repai'atioiis tlie barrel was 
placed on a box higli enough to allow a pail or tub to be sli|)ped under tlie 
bung. An old well bucket, such, as are used in bored wells, was then 
obtained^ and after removing the bottom, four rows of liaif-incli 
holes, running the entire length of the bucket, were punched. Tlie 
holes were punched, as nearly as possible the same distance apart, six 
being placed in a row, mahing twenty-four in all. After puncliing the 
holes the bucket was placed in the center of the barrel, bottom end up, 
and resting on its bail, thereby raising it 4 or o inches from the bottom 
of the barrel and causing it to project a little above tlie top of tlie 
latter.' 

.Holding the bucket in position, 5 bushels of badly smutted oats were 
emptied into tlie ].:)arrc]. Tliere were already on liaiid a coniinou wasli 
boiler and an iron pot iilleil with water wliieli ,ha(.l been lieated to boil- ' 
ing, point on the cook stove, The contents of the two vessels were 
cooled to, 1300 E. by the addition of cold water, thereby increasing the 
quantity of liquid to 15 gallons. This was then poured into the bucket 
in the center of the barrel until all the grain yas covered. The float- 
ing grain was pushed under with the hand and the barrel covered witli 
a clotlr to hold in the heat. After standing- ten minutes the 'water was 
drawn olf through the hole at the bottom of the barrel, the temperature 
in ihe meantime having fallen . to ' 100^ F. More' boiling water /was 
added to the water drawn off,- 'until the temperature, reached' 133^ F,, 
■when the,'liquid was., again' poured into the. barrel and allowed/' to stand? 
ten 'minutes, as, before. ' ' Again the drawing off and heating |nx.)cess was 
repeated, the water being poured' back', ■■into-" the barrel' and ' allowed to 
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stand ten minutes. It was tlieii drawn off for tlie last time' and a new 
lot ot grain put in and treated as in ttie first case. 

Mr. Bartliolomew says that seed treated in this way yielded less than, 
one-tenth of 1 per cent of smutted oats, while in iields where no treat- 
nieiits were made 20 per cent of the grain is often affected with the 
tungiis. A piece of 0-incli stovepix)ej it is thought, will answer tlie 
same purpose as tlie bucket. Tlie pipe should be arranged so that it 
will stand at least 4 inches above the bottom of the barrel. 


FIELD NOTES, 1892. 

By Kkwin F. Smith. 

[riate XXXVIII.] 

A KEW MELON DISEASE. 

A widespread disease of muskmeion leaves was observed in south- 
western Michigan in September. The foliage was destroyed almost com- 
pletely over whole fields and the fruits failed to ripen. The symptoms 
suggested the work of a Feronosporay but an Alteriiar m or MacrosporvuMy 
supposed at first to be a saprophyte, was the only fungus found. Owing 
to the economic importance of this disease it will be made the subject 
■ of a special paper, the fungus having since been studied in the labora- 
tory and the disease reproduced in the field by pure cultures made 
from single spores, 

aUAPE POtVDEEY MILDEW.* 

The powdery mildew' of the grape was abundant on many varieties 
in an expenmental viiieyard at South Haven, Mich. The ];)eritliecia 
wmxe Aveli developed and numerous on September 19, althougli there 
had been no cold weather or frosts. This is ofiposed to Viala’vS liypoth- 
esis, tliat severe frosts are necessary for the formation of the peri- 
theciad 

APPLE SCAB.| 

Apple scab was exceedingly severe in western l^ew A^ork and central 
'-''find' soiithvvestern 'Michigan. ■■'There was an almost total absence of, 

Uncimila 

tLes jx^Ttheces sont relativemeiit ra-res en Arnerique; ils ne scm'>rodiiisent jamais 
qii' a la liii do lautomne iorsqne les gTaiids froids brusques sorvlenueiit et cela seule- 
uieut dans les n%ious dll Nord ; ils sont surtout fiMMpients dans la Nouvelle-Aiigle- 
'/ , 'terre. ' Dans Missouri, lo; Texas, la .Californio,, on ne les observe presqne' ' jamais';: ils 
sont rares dans la Virgin ie. II sembleraife done quo les froids rigoureux arrivant 
' ■bruaquemenfc soient' ndcess'aires a leur ' tbrniation.^ — Viticole m. Anieriq-my . 
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riiit, and tlie foliage wiks dwarfed, distorted, and blac*keiicd to an extent 
never bet(>re observed, and to such a.- degree that tlie trees made a feiv 
hie growth, were imieli injured, and l)ore no fruit tlie folloAviiig year. 
In, September the leaves of whole orchards in soiitlierii M,i,ehigaii 
looked as if tire had run over them, and some of the trees secvmed rea<dy ■' 
to die. Both in '^ew York and Michigan tlie disease was (^orixdated 
with many weeks of almost continuous rainy weatlier, commenci.ng in 
early spring before the trees blossomed. It is not known just \?hat 
destroyed tlie apple crop, but the almost universal failure of the trees 
to set fruit was attributed to the rainy weatlier. The failure to set 
fruit in 1893 is almost certainly attributable to the physiological 
cleraiigemeiits of the ]}Tetedhig jeaw In localities outside of these 
areas of excessive rainfall apple scab was not more prevalent tlian 
usual. 

PEAR BLiailT.* 

In Kent Ooiinty, Md., i>ear blight started in, or at least was iirst 
iioticeabie, about the middle of June, and was unusually prevalent 
during twm \veeks of very moist, hot weather. Some growers removed 
wmgon loads of blighted limbs. Mr. Eobert Emory, of Ohestertown, 
cut over his large orchards seven times and in this way saved iiiaiiy trees. 
The orchards of Dr. W. S, Maxwell, at Still Pond, escaped entirely, 
although only about 12 miles from Chestertowii, and subject appareiitly 
to identical temperature and raiuMl. The only bligh t in these orchards 
of recent years has been that intinduced artificially by Mr. Waite, 

This disease wvas also very prevalent in Kent County, Del., where 
similar meteorological conditions prevailed. In both localities the dis- 
ease was so bad as to cause much coinment. In western K(wv York 
and western Michigaii pear blight was not widespread or severe, 
although, as noted above, the spring in both |)Iaces wms very rainy. 

CiOOSEBERUY EEAE-BLIOHT.f 

^ Tlie leaf~bligiit of the gooseberry was uiiiisiially severe iit M,'a,ryland 
and Michigan, Tlie leaves began to tall two montlis in adviuice of tlie 
proper season, and in many cases the bushes liecame bare before tlie fruit, 
wars picked. At Habbardston, Mich.,iiart of the fruit failed to mature 
on account of this loss of foliage, and in various other places tlie dis- 
ease cut short the crop and materially diminislied the vigor of the 
plants. ■ ^ , 

black: SPOT OF THE PEACH.:j: 

This sx>ot disease wuis common on peaches at Benton Harbor, MiHi., 
■in .'September, 'and a, series of rain.s caused the' affeeted fruits to (iraijfc' 
open quite genenilly, as preVioxisly described in this Journal (voL 

;v,'p.33).^ '■'""■ , ■ , , 

Bacilhts mnylovonis 0m 
t OZTOSjimVm rite (LiK 
t Clizdospormm carpophiluTti Thilmeii. 
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OEIICOSPORA(!) OH PEACHES. 

Badly spotted Crawford Early peaches were received from A. A. 
Cro/ier, Ann Arbor, Midi., and later in the year tlie same disease was 
observed by the writer on other varieties at Douglas and Benton Har- 
bor, Mich. In the specimens from Ann Arbor the spots consisted of 
small, roundish, slightly elevated portions, with a dead, yeliowisli cen- 
ter, and a dark, purplish brown circumference. In the most typical 
specimen, not over one-eighth of the surface was pitted, but that bore 
oO spots, giving to the surface a very measly appearance. Tlie central 
dead portion of the spot did not exceed a diameter of one-half mm. 
and often it was less. In the specimens collected at Benton Harbor a 
central white spot was surrounded by dead, brown tissue, wiiicli was 
ringed in turn by deep crimson. There was a mycelium in the spots 
suggestive of Gercospora eireumscissa^ but all of the spots were sterile 
and the fungus was excluded from the living tissues by a thick layer 
of cork. 

Comparatively few fruits were attacked, and this is the first time 
anything of the kind has come to my notice. 

PEACH MILDEW.^ 

A variety called Arkansas Traveler mildewed badly on the farm of 
William Smithson, at Youngstown, K. Y. No other variety in the 
orchard was attacked, and no other was destitute of glands at the base 
of the leaf blade (see Jour, of My col., vol. vii, p. 90). As heretofore, 
no perithecia were found in connection wutli this mildew, even when 
the examinations were continued until winter, and its identification is 
still doubtfuL , 

PEACH CURL, f 

Peach curl was rather severe in southwestern Michigan along the 
lake shore. On uplands, some miles away from the lake, it was less 
prevalent.' 

The sudden appearance of this disease under conditions such as were 
described in Field Wote.% 1891,$ i. e., following a decided drop in tem- 
perature, is due, according to N. A. Cobb, solely to unusual deposits of 
dew, prevaling at such times, and affording special facilities for the 
germination of the spores and the entrance of the fungus. 

WILTINU OP PEACHES OH THE TREE. 

At Benton Harbor, Mich., daring a few days preceding Se|)tember 
22, inany Hales Early i}eaches partially separated from their peduncles 
and Bhriveled, and even fell from the trees. This was just ixi advance 

^ Sphmrotkeea2^(i'nno8af 

ITliis Joiiraah vol. vxi; p. 88; 

,23102--~Nw 4-— 4" 'b/t 
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of tlie time for picking, and the loss was very considcrj:ibl<:‘.. I i:ii,i.idre(ls 
of trees, were aifected, and there appeared to be no a,ssigru';il>le ca.iise, 
otlier varieties i!i the orcliards coming iip^’ sj:itistb;Ctori.ly. In an 
orc'isa.rd where tlie loss was severe the trees stood on f(M:‘tiIe iiplami 
of saiiily loam, such as would produce an cxcelIeiit:o'|iiaiIily of winter, 
wheat. The trees had received good cultivation, and worn wril grown, 
thrifty, and full of fruit. 

It has been suggested that this shriveling may be a, varietal peciil. 
iarity, induced by exceptional meteorological eouditioiis. If such lie 
the case it is a strong argument in hivor of discarding tlvis '\an"iety 
altogetlier. 

STEM AND BOOT TTrMOB.S. 

Tumors on, the roots of peach trees have been l)y the writer in 

several localities during the past few years, and lu'ive been r<.rporte(,l from, 
many parts of the United States. Tliey occur on roots of all ages, and 
vary greatly in size, the largest ones being severa-I inches in diji, meter. 
Usually these tumors are several to many times the diara,et<,^r of tlie 
root, and iire entirely unlike the small galls produced l)y nematodes. 
They also occur on stems above groniid, peach trees tlius atfected liaviug 
been received from Texas and Florida. 

This disease occurs from New elersey to Florida, and westward to the 
Pacific, but at present it is most prevalent in Texas nnd California, 
where it is causing inucli anxiety. In Calilbrnia it attacks orcliaril 
trees as well as nursery stock, and seriously injures both. One nursery- 
man in southern California, writes as follows : ‘‘ It attacks trees on dry 
and moist land in about the same ratio. I have found no coiiditions 
tliat will prevent it or any that will always black-knot a tree. I have 
had all of a certain lot black-knot and another lot alongside be almost 
free from it. My loss in nursery this, year was 22 per cent.' Tliere is. 
a great of it all over this State, and 1, thinlv it is getting worse^ 

.many trees inT>earing dying froni the 'disease,’’ 

It has beei.i ol)served by the writer' on the peach, pbim, almond, pear^ 
and poplar, and i.t l,i,as been reported as .occurring on the roots, of other, 
trees and shrubs, e. g.,,' apricot, ax)ple,, fig, walnut, itis},)berry,,blaiclcl,>e^ 

,aiid vine, 'and root tumors of some, sort :ce'rtaiiily 'oc(u,ir,oii tl,iese, plants.' 

'The inner tissues in young .Bpeidmens of the peach aiid, almond tiiiiiors 
appear to. be ' entirely free from . nematodes ' and fungi,' bacteria.,. 'and 
piiytoiiiyxineje, and their cause' is,.:i.nvol'Ved ,in uncertainty; ■ .'The. most 
probable. hypothesis'. is^,'that;..''they.' are.'.- .due,';t,o ,:'So,'me ^ external irritant. 
T'liOse''Who have the opportunity .'to examine early stages of this . disease 
should certainly look for external parasites, especially an imal organisms. 

. The,, general, opinion of' nurserymen ''.who'.', have iiad experience with 
this disease is that certain localities and. often certain spots in a par- 
ticular field are especially subject to it, and some believe it maybe car- 
witli tlM^ 'geriftiiiatiug seeds fmm tUe tieddiug ground into tlifi 





The Crown Gall. 
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nursery j and fha.t the selection of a proper place for bedding pits is 
aii important factor io getting rid of this disease.. This belief rests on 
the fact tliat certain lots or blocks of trees are often specially subject to 
it wldle others are nearly exempt. The general appearance of these 
tumors on peach, pear, and poj)lar is shown in Plate xxxviii. Some 
trouble has been experienced in finding a proper name for this disease, 
since the use of the term ^^root knot,’^ which is already preempted for 
tlie root disease due to nematodes, wouldlead to endless confusion. In 
Galifornia this disease is sometimes designated the crown gall,'^ from 
the frequency of its appearance at the surface of the earth, and this 
name is, perhaps, as good as any, although the disease is not confined 
to this xjart of the tree. 

ROOT nOT OF THE PEACH. 

The specimen on which this report is based was received from Waco, 
Tex. The outer bark at the base of the trunk did not give indica- 
tions of extensive injury, but on examination the entire inner bark 
was found to have been destroyed by a fungus wliicli produced between 
wood and bark copious fiat, white, mycelial strands, having a strong 
smell of inushrooms. Apparently the strands belonged to some hymen- 
omycetoiis fungus, but there w^re no organs of fiTictificatiou by which 
to identify it. The fungus may have entered the tree through two 
small injuries, which were probably due to borers, but the extent to 
which it had penetrated in all directions between the living wood 
and bark indicated that it was capable of living parasitically and 
that it was probably the cause of the disease. Trees attacked in this 
way are said to die gradually and usually first on one side. The 
top of this particular trunk showed signs of unhealthy growth in 
ISfil, but matured a good crop of fruit. In 1892 it bloomed and set a 
fair crop, but died about the time the fruit ripened, part of the latter 
remaining on the tree in a withered condition. 

Possibly this decay is the work of ArinUtmrm mcteq but no rlmo- 
morphs were found. At any rate it is a disease which has been 
reported only from the Southwest, no cases ever having been observed 
by the writer in the peach-growing regions of tlie iiorthern and eastern 
United States, where x)each yellows is x>revalent and where we should 
expect to find sucli symx)toins frequently if hymenomycetous tiingi 
'.were the cause of yellows., , 

DESCRIPTION OP PLATE. 

Plate xxx viir. The crown gall. Fig. 1, Lombardy poplar, crown affected, Arizona. 
Fig; 2, fresh pear stock, crown affected, Maryland. Fig. 3, peach, crown and roots 
V:affected,. California; : Fig. 4,' peach, stem 'above ground affected, ' Florida. ' AH 
photographs, iiatural si^e, from young trees, 
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Ai/i’EN H., ITNI) J'i'NN'iCKE, van RmmMlliim]} 

dureh 7mL^ 4t). rhihv^., :L(M,pz!i.Ci Ma-rcli, 20, 

1891, pp« 105-199; KaMrar/ zti. wnsarr Mittheihing "Nber ^^iUne SehJb 
iligung v()nJim(mMMtcr% dnrch Asphaltdllm Scipt, 25, 1891, 

pp. 049-650. 

Wbat Prof. II. Marsiuill Ward lias done ibr tlie i>arasitio iliseases of 
plants caused by Botrgtis lias been accoinplisbeil l>y tlie authors of tlie 
present pa;pers for a nonparasitic disease of rose leaves (*aii8<Ml by 
asphalt vapor; that is to say, a rational a,nd coiinectiMl ac(M>nnthas 
been given of the exact .course of the malady. Tlie rose. leaves in a 
garden were injured in a very iieciiliar manner liy asplialt va/por gem 
erated during the construction of a neigiiboriiig street. The injury 
was noticed in a strip rimuing 150-200 meters soiitliwest from tlie 
asphalt kettles. The injury was seen after a rain accompanied by a 
iiortlieast Aviiid. During clear weatlier no injuries were observed. The 
injured leaves showed a pronbuueed browning of the upper surface, 
became withered, and fliially fell. In many instances the twigs bear- 
ing such injured leaves also died. A remarkable ftict was that only 
the upper side of the leaves exposed to the rain, were browiieih 
Inverted leaves were browned on their under surface. Wlien one leaf 
lay over another the under one was free from injury. Alierosc.opic exani- 
inatiou showm-d that only the epidermal cells w^ere damaged, these liaviog 
a brown,* granular cell content. There was a great diiibrenee in the 
amount of injury to different jdants; roses were injured most and tlien 
strawberries, while delicate-leaved begonias r(niiaiiied enftrely sound. 
Such, in brief, were the symptoms of the disease, and to explain tlie 
exact manner in xvliicli tlie asphalt vapor caused the [leculiar, injuries 
,wms now. the taslv of tlie authors. Tlie a.ction of poisonous gas.(‘-s (siu'di .' 
as sulphurous .acid) was excluded by the ffict.th.at only tlie upper sur- 
.'faces of uncovered" leaves' suffered. ■ Bections showed ' that there was 
no ■ appreciable deposit on ''the , -upper surffree of the, leaf, and conse- 
pquently the damage was not due. to a. body mechanically carried down 
and deposited. ;by. the rain , on-- the-^ leaves.- ■ It ..'-then ^became clear ...that ' 
;the -injury 'must;, be, due .to a,.solublc;-'.substance brought down 'by the 
rain aiid absorbed by the leaves. OuriouBly enoughs the chara<;ter of 
. 'the - 'epidernial wall -'seemed -to. .exercise '-noi'nfluence fn.bhe matter, since 
delictate begonia leaves; were -'spared, co.arse rose leaves, with 
thicker-walled epidermal cells, suffered. One thing, liowever, was soon 
determined, and that was that the injury stood, in definite relation to 
some substance held in solution in the cell sap. The amount of injury 
■to','t-he;'c.ells'was,,fouiid to .depend upon 'the amount, of tannin contained 
v;iii theni, ''';'This-explain'ed;'why'begoma:leaves,^ were ,exempt,,ibr''-they,: 
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coiitainea no tannin. It was now necessary to determine wliicli con- 
stituent of tlie asphalt vapor caused the precipitation of the tannin.’^ 

It was found that slight quantities of iron were contained in the vapor 
and that this caused the damage. The iron was supposed to be in the 
form of ferrous salts or possibly in the finely divided metallic state. In 
the Naclitrag ” the authors report the results of trials made to deter- 
mioe the efieet of various iron salts on rose leaves. Metallic iron in 
suspension failed to|)rodace the very evident coloring of the ex)idermal 
cells; ferrum redactum caused dark spots here and there, but ferrous 
and ferric chloride and ferrous and ferric sulphate in solution ]>roduced 
a dark coloration resembling that caused b}^ asx>halt vapor. All four 
solutions last mentioned, with the exception of ferric chloride, brought 
about a precipitation of the contents of the exoidermal cells. Ferric 
salts also injured the chloroxfiiyll grains, turning them yellow. These 
experiments confirm the authors in their supx)Osition that tlie injuries 
to the rose leaves were due to iron present in the asphalt vapor. Such 
X)apers as this are genuine contributions tc vegetable x^athology, and 
it is to be hoped that their numbers will increase in the future. — W. T. 
Swingle, 

Cooke, M. 0. — HmidhooJc of Australian F%ingi, London , 1892, pj). xxxii, 

458, pi. 36. 

This volume, the latest of many that have appeared from the pen of 
Dr. Cooke, is a useful addition to tlie literature on fungi, and must 
be welcomed by all students fortunate enough to secure a copy. Only 
a limited edition has been printed, and the larger part of it has gone to 
Australia. Tlie reason for this is iiuinifest froni the tifle page, for it 
is there stated that the volume is ^‘published under the authority of the 
several go vcnnimehts of the Australian colonies,’’ for the Departments 
of Agriculture in Melbourne, Brisbane, Sydney, Adelaide, Eobarton.” 
The value of the book does not arise from any novelty of arrangement 
or description of new S|>ecies, but in its being the collection of descri]> 
tions scattered through many widely distributed and frequently nearly 
inaccessible xiapers and monographs. It embodies tlie latCvSt views of 
the author in regard to classification, a subject now receiving general 
attention trom students. As will be seen, Dr. Cooke is not in entire 
accord with some of the newer schemes presented for accejitance. 

It is probably tlie Ayeakest point in tbo jiaper that tbis tannin (Gorbstoii ) was 
not more care fully stndiecl. LeAIe reliant Moore lias sbown (On Epitleriual Cblo- 
ropliyll, Jonr, of Bot., vol. xxv, x>. 3621 tbattbe epidermis of some iilants eontalns 
a substance giving tbe reactions of tannin Witb iron salts, but sbowiiig a blue or 
]>nrplc color with iodine and failing entirely to give the reaction for tannin with 
potassiuni bichromate; cither alone or with iron salts and Milloii's reagent. Kraus, 
however; considers this a tannin j but Dufotir (Recherches sur ramidon soluble, 
Bull. Soc.' Vaud.:/cl. Sex. Nat.;, vol. x,x,i, No. ■93;,1886):X’egards it as, ,a, carbobydrate; 
Relnits^er (Per " Gerbstoilbegriff.' <I-.otoS;. neue" Folge,' 11,' 1891); insists'" that, simply 
calling a substance tannin tedls almost nothing of its real nature, especially in a 
case like this, where we are in do'ubt-as' to the exact' reactions it gives.' 
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Tiie total iiimiber of Bpecies represented in tlie volnnie, exc^liisiY^e of 
varieties, is 2087/^' TiiivS, in coimparisou with the total number of spe- 
cies recorded by Saccardo, some 86,01)0, seems, and is, small, when the 
whole extent of tlie eouutry covered is taken into account. But it is 
of course very improbable that all the Australian forms have been 
described. Indeed, scarcely a month passes hut some new spedes are 
recorded, and it is probable that they will continue to be sent in for 
many years to ( 5 ome. The various orders are represented by species as 


follows : 

Hymenomyceteie 1,178 

Gastromycetem 174 

Ascoiiiycetej’« - 341 

Phycoinycetea'. ■ 12 

Hypoderinea^ 103 

Sphsrropaideie - .4 - 114 

Hyplioinycetete 117"' 

Myxomyceteai 48 


The largest order, Hymenomycetem, probably occupies this place 
because of the generally large size of the plants embraced in it. Tliese 
being easily seen are naturally collected. At the same time the second 
order, GawStromycetem, has 174 out of a total known from the whole 
world of 650 species. ^^From this we conclude,” Dr. Cooke remarks, 
that Gastromycetes are imusiially strong in Australia, certainly incluch 
iog some interesting genera not hitlierto discovered elsewhere, but 
weak ill subterranean species.” 

The occiirrence of a number of species in Ceylon and Australia is 
noted as a curious fact in geograpliical distribution. For example, 
numerous species of Lepiota^ a subgenus of AgarumSjmem In both 
places; others, like Knsiffia miiMerij II. rluibar- 

barinay Sfsrimtn pmllum^ S. sparsiim^ Oon Uypluyra mMrlMij A nerim myl(^ 
nim., and Epkhibe Ginerea are found nowhere else than in (Jeylon and 
xiustralasia. Comparing the flora witli tliat of 15nro|)e, Dr. Cooke finds 
that of tlie llymenoinycetes 332 are exdnsively Australian, 472 ai‘e Aus* 
tralian and European, and 370 are common to Australiaainlsciiue other 
'' 'country 'exclusive of Europe. ■ Of the'G;astim!nyeetesonly31out(')f 173 
species are Biiroiiean. The Myxomycetes aire still .regarde<l as fungi, 
notwithstanding the efforts to separate them as 
A useful portion of the introduction comsists of condensed acc-ounts 
of the principal groups, with tables of the genera,. This, while not 
claiming to be complete, can not but be of assistance in recognizing the 
larger groups and the genera. The species will have to be studied up 
'from the 'descriptions. 111686 , however, nre well ' supplementeil.' by 36'. 
plates, with 377 figures. Twenty platOvS, with 175 figures, are (adored. 

*Tlie slight discrepancy between this number and that given i>y Dr. Gonkf* hi tbo 
introduction is due to the additiou bere of a few interpolated ami duplic.ate num- 
bers left out of his count in the general total. 
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These include the tliree groups, HymeBomycetes, Gastromycetes, and 
Discoinycetes. In the second of these are some peculiar Piialloids and 
Lycoperdacem. Among the latter is Fodaxis indioa^ which bears a sur- 
prising outward resemblance- to Goprimts comatuSj altliougli, of course, 
the interior structure is widely different. There is also XylopofUmn 
ockroleueumj with a long stalk and a peridium marked with angular 
projections. 

Only one change seems to have been x)roposed in nomenclature. This 
is the substitution of Flatyclieilus for TryblidiopsiSj preoccupied. A 
list of authorities cited and a fall index are valuable i;)ortions of the 
book. The descriptions of the j)lates would have been more conveii- 
ieut for reference had the pages where each species is described been 
given. — Joseph P. James. 

Habeklandt, G. — Fine hotanische Tropenreise: Indo-Malayisehe ve(feta- 
tionshilder mid Rekeskizzem Pp. vri, 300, fig. 51. Leipzig, 1893. 

An account of a six months’ trip from Triest to Java via Bombay 
and Singapore, and return via Ceylon and Egypt. Most of the time,. 
November to Febniaiy, was sx)ent in the hot, rainy region of West 
Java, where the yearly rainfall is meters, and the mean annual tem- 
|3eratiire 25^ 0., with a difference of only between tbe mean of 
the warmest month, September, and that of the coldest, February. 
In spite of what would seem to be fixvorable conditions, parasitic fungi 
in West Java are comparatively rare. The author thinks this may be 
due to the fact that the spores do, not find lodgment, the foliage on a 
great many plants being thick, hard, and smooth, so as to be washed 
clean by the daily rains and quickly dried. If tlie leaves were hairy, 
so as to hold the spores and retain moisture, the opportunities for 
attack would be better. In some of the thickets the growth from the 
inter weavingof lianas is so dense that fallen branches and foliage do not 
reach the ground, but gather in masses, like thiitch of roofs, and over and 
through these, anchoring here and there, clambers the black and broAvn 
liana-like mycelium of a fungus resenibling ilf«nf6*??r«^s^----fungus-liaiias, 
tlie author calls tbein. 

Diiring the nine days sxient in Ceylon the following facts were 
gathered relative to tlie coffee rust {Hemilehi tnistatrix). The extensive 
and beautiful coffee plantations so graphically described by Haeckel, 
have; been almost entirely destroyed and the land is now devoted to 
other purposes, e. g., tea-growing. The first coffee plantation was set 
out in 1825, and the business xwoved so remunerative that a vast extent 
of iixfiand country was devoted to it, and coffee-growing and speculation 
became the rage. The leaf rust appeared in the seventies, and no rad- 
ical means were found to check its rapid spread, The liifluence of this 
; -.disease' was'felt ' in every branch of business- and ■ a -great ma,ny people 
';:-"wer6' -financially .r-iiined. , .Many :,Of the,- plantations' can no.w" be ■ had i-for 
one-tenth-.-their former value, and -the total dex>reciation 'iii.-veal estate 
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is estiiiiated by tlie G-ermaii Consul G-eiieral, P. Preudeiibergy at about 
ten ixiillif)!] |)oiiii(ls sterling. This disease also occurs in. Java, but its 
ravages there have been partly offset by the introduction of a more 
resistant species of coffee, Goffea liherim from West Africa, which also 
yields more fruit and endures tlie hot Javan climate vei'y well, even 
down to the coast. 

Both ill India and Java variegated plants are common and are used 
for ornamental purposes so extensively as to form a characteristic and 
striking feature of the garden landscajxe. — Euwix F. Smith. 

Mayer, Adolf. — Ueher die MosallcIiranM^^^^ Tahah's:^' <Land\v. 

Yer. Stat.,vol. xxxii. Berlin, 1886, pp. 451-467, pi. 1. 

Tobacco })laiits in parts of Holland ax'e subject to a variegated leaf 
disease. This is sometimes so serious as to take tlie whole crop, but 
ordinarily only scattered plants in the held are affected and there is 
no indication of infection from plant to x>lunt, although sometimes sev- 
eral affected plants may be together. 

The disease generally appears three to five weeks after the plants 
have been set out, when they are well rooted and have begun • to 
grow vigorously. The first symptom is a geographic or mosaic coloring 
of the leaf surface, light and dark green, but otherwise the leaf appears 
sound. Soon with assistance, and a little later to the naked eye a consid- 
erable number of thickenings are visible in the green spots. These green 
spots grow so much more than the pale places that there are numerous 
irregular bendings of the leaf surface. Finally the light parts die early. 
The dark parts of the leaves also take on in later stages of the disease 
a transparent and lac-colored shade. When a single leaf is attacked 
all the yoimger leaves are sure to be, but at first only show earlier 
stages. The injuries caused by the disease are : 

(1) Liimitation of growth and a smaller harvest in conseqiien<*.e. 

(2) Curling (wrinkling) of the leaves and uiisiutubility for cigar 
manufacture. 

(3) Brittleness with the same result. 

(4) Imperfect ripening and therefore incomplete {sehleehter) burn- 

ing, also injury of the aroma, so far as this can be said of any Euro- 
pean tobacco. Once only the author found a little of the disease at 
Karlsruhe, in south Germany. The growers call the disease bunt, 
rust, and vSiniit. The name mosaic disease’Mvas given by Dr. 
,'Mayer. , , . * 

Dr. Mayer undertook a prolonged investigation to determine tlie cause 
of this disease. The opinions of practical men as to the cause were 
extremely diverse. The attention of the experiment station (By ksproef 

^ Tliis paper appeared some years ago, but secerns to haycibeen gaaicrally ovcrlo<dv<Hi 
by botauists, owing to its place of i)iiblicatioii. Tbesubject is one of imudi iiiter<%st 
and ' it,' is believed t.b at rt^aders of ,the Journal- will ,be ' glad of, , an 'abstract. : , A-' recent" 
'.letter from Dr.' Mayer states that no 'microorganism has yet been isolated 'froxn, tlie;'' 
afiected plants. 
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Sta:tioii zii Wagei'iiiigen) was first called to this disease in 1879 by the 
transmission of healthy and diseased leaves, with the inquiry: ^^Was 
mag der CTruiid seiii, dass in den letzten ■ Jahreii die Tabakspfiaiize so 
seiir leidet dnrch den sogenaimten Kostf ’’ 

A comparative chemical analysis was first made of healthy and dis- 
eased leaves. This showed no lack of 1*1, K, or Ca in the diseased 
leaves. In tobacco culture there is under ordinary conditions no lack 
of P 2 O 55 because the plants make only moderate demands on this 
substance, and in the culture methods here in vogue an excess is given 
to the soil. Analyses of the earth from tobacco-sick fields also showed 
that there was no deficiency of plant food. Tobacco is known to be 
very greedy for lime, and consequently a sick earth and one not sub- 
ject to the disease were compared. The lime content was small in 
both, but not essentially unlike. These determinations, combined with 
the results reached by experienced growers, seemed to show that the 
disease was not due to defective nutrition. 

A search was then made for nematodes in healthy and sick earth. 
Some were found, but only such as live in humus, and no connection 
between them and the disease was established. 

Plants were grown in specially constructed seed beds, with varying 
temperatures, degrees of moisture, and amounts of nitrogen, and their 
behavior after transplanting closely watched. They ail developed 
normally, remained healthy, and were very fine at the end of summer, 
but not so large as those grown in the regular way and set out some- 
what earlier, The plants were also set out with twisted arid injured 
roots, but this was harmless. All grew into fine plants. 

Plants were also grown at high temperatures in moist air and sud- 
denly transported to the field. No disease resulted. 

The hypothesis that crowding and etiolation in the seed bed might 
be a cause of the trouble was also tested and found wanting. In 1881 
the disease was common, and the author had good opportunity to 
study it near Wageniiigen and Eheiien. Here for the first time it was 
observed that foreign kinds of tobacco escaped the disease entirely, 
while the disease was not completely absent from any of the sorts 
coinmonly gTowii. 

In 1883 various experinients were made to determine wliether self or 
cross-fertilization played any part. Plants from the seeds of diseased 
plants were also grown. None of these experiments had any influence 
on the disehvse. As usual it appeared on land subject to it and did not 
appear in other places. All these results seemed to indicate a disease 
due to parasites. . 

The tissues were searched zealously for fungi, an imal parasites, etc., 
not only by the author, but also by several of his friends. At first no 
results were obtained. Only one authority thought he found a mycelium 
'ill' The ^'diseased parts of the leaves, die sich zu'einer'Beptomyoder; 
'■Phoma entwickeln diirften.” "It was. at this time Dr. Mayer discovered" 
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tlrattheciiseassec<:)iild be iii(lu{*ed in healthy x)laiits l)y them 

with the e.x|)resse(l juice of diseased plants. By rubbing’ up a plainly 
diseased leaf in a few drops of water, taking up a little of tills thick, 
green emulsion in. a glass tube drawn out to capillary size, and sticking 
it into the thick .midrib of an old leaf so that it reinaiined without 
reaching thiniigh to tlio back side, sound jdants became badly diseased 
ill nine cases out of ten. The period lietweeii the inociilati<,),n ai.id the 
first doubtful symptoms was quire, regularly ten to eleven days. After 
this iieriod the disease ap^ieared without failure in all tlie younger 
lea.ves, i. e., those undeveloped at time of inoculation, and on tlic small 
..shoots w,liicli developed in the axils of the diseased leaves. All the 
younger parts of the plants were diseased, exciusiv-e possibly^ of the 
flowers, and all the older parts liealthy. 

It is self-evident that the disease is more severe in proportion to tlie 
youngness of the plant at the time of inoculation. It is much less 
depeiident apparently on the quantity of inoculated substance (Jwp/- 
sk{fs). It is only necessary to be careful tliat the substance is really 
taken up by the plant, and this is best brought about by using a tluii 
fluid and infecting slightly wilted x>lants. 

After this discovery organized bodies were sought in the sap of the 
diseased plants with new zeal, but owing to the numerous almost color- 
less granules normally present in the juice no definite results were 
obtained. Some of these granules were not unlike red blood corpuscl^is, 
but more half-inoon shape, while others were smaller. The sap was also 
rich in small tetrahedral bodies, wkicli slowly disappeared in ITCl, 
and which were probably calcium oxalate. The bodies in tlie sap 
appeared, even with the highest powers, of such indefinite form that 
they could not be identified witli any certainty as organized liodics. 

.Later Dr. Mayer endeavored to isolate the sii|)pose(l organisms by 
Koch’s and otlier metliods, and demonstrated bm*tcria in inany ciis<is. 
But none of these, when used for inoculation, (,‘,aused tlie disease. lie 
also inoculated sound tobacco with, various liacteria, dung solutions, 
extract from tobacco, sick eartli, etc., but without result. 

Tlui qiiestion 110 w arose whether the disease was due to au organ- 
ized or a chemical ferment. A chemical ferment seemed improlmlile* 
This sort rarely causes a disease, and' it is iinhejird of that an enzymes 
/ multipliivs from itself. , ■ An' organized ferment might lie a fungus '<.>r a 
bacterium. To determine tliese points tlie following experiments were 
.'undertaken': 

, .The .infectious', fiuids .were, .passed .throiigli ordinary filter paper 
and the filtrate used tor a large number of additional inoculations. 

.; Eesuit: The filtered sap worked .almost as well as the unflltered'* Tlie 
per cent of diseased' plants, was o.nly a..little''l 6 ss. Either the .disease ' 
was due .to, chemical .. substances or '.else' to .organized bodies,'' small 
enough' ;to pass' througli the xiores 'of' the xiapcr. , A.cle.ar filtrate was 
" fiii.ally,'obtaine(! by 'usii,ig a' double Alters, a'iulilind 'passed:' thr()ng,h. this 
possessed no infective jiower. Evidently the cause of the disease, was^ 
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filtered, out and could not be a cliemical ferment, for it is opposed to all 
known, peculiarities of to.be filtered out of solutions. Tlie 

coiiiinoii method for the coucentration of an enzyme, i. e., precipita- 
tion with not too strong* alcohol from the crude juice and re-solution in 
water, was tried. This led to no substance which had infective power. 

liioeulations with heated sai) led to the following results: Persistent 
warming at 60^^ dici not perceptibly alter the infectious power; at 65'^ 
to 75° it was weakened. Heating the sap at 80^ for wseveral hours killed 
the infective power. These experiments show that the infective siib- 
staiice satisfies tlie requirements of an organized ternieiit, and iiidi- 
eate that the infective body must be searched for among tlie small 
organized bodies. Fungi are much too large to pass through filter 
paper, and if the disease was due to these it would seem that they must 
assume at some stage some more easily visible form. 

The following is a rather literal rendering of the author’s conclu- 
sions : 

(1) The “ mosaic disease’’ of tobacco is a bacterial disease, the infecti ve 
organism of which has not yet been isolated so as to know its form and 
mode of life. 

(2) The infective ])ower of the disease from plant to plant under the 
artificial conditions of sap mixture has been established with certainty, 
Under natural conditions there is no plain infection from plant to plant. 
The seeds of diseased plants can x>roduce sound jilants. 

(3) The cause of the disease must be sought in the earth of the 
tobacco fields and the hotbeds, for particular fields, especially those in 
which tobacco follows tobacco, are most, exposed to tlie disease. A 
case of transportation of tlie disease with eartli, however, was not 
established- ' 

dotation of crops is advised, also the removal of the diseased plants, 
and after harvest all remnants of the crop,— E rwin F. Smith. 

Moeller, II . — Franlcy hdreffend dm am/ehlichen' 
der Wiirzidlmdllclien der E <Ber. d. Deut. 

Bot. Ges., Bd. X, Kov. 24, 1892, pp. 568-570. 

In a recently iniblished note upon root tubercles, Frjink states that 
tliose of the pea show two fornns that diifer exterinill}*, bu liave tlie 
same internal structure, and furthermore that the content is different, 
being albiiinen bacteroids in tlie one, and ainylodextrin bacteroids in 
... tbentber. 

The author of this pajier proved some time ago that tliese tubercles 
do not contain amylodextrin, but a waxy substanee, and this fact 
#ina,de him doubt the correctness of Frank’s observations. He bas also 
studied tbe exterior form of such tiibei'cles and states that vigorous 
specimens of pea show a consiclerable variety of Such tubercles, but 
without any distinction of two special forms. An examinatibn of tlieir 
eontents' gave only albiimeu bacteroids. . 'These investi.gations,; were 
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made wlien tbe plants were at the end of their vegetative period, while 
those of Frank were made shortly before their lioweriiig, a. fiwt that 
might have led to the .diherenee in results. 

In Trlfolium the tubercles are developed all the year roniid witlioiit 
being dependent upon the growth -of tlie plant. It would appear that 
the biological process in these tubercles consists in the lawt-eria becom- 
ing traiisfoniied into bacteroids by a certain kind of hypertrophy, and 
that when dead the organisms are resolved into a fatty siibstaiKie. 
The author is unable to believe in anything like a reabsorption of the 
bacteroids. The result of his examinations shows that the tubercles 
are not to be differentiated, either in their shape or in regard to their 
CO a tents; thus no dimori)hism is observable. — Theo. Holm. 

Report on recent experiments in checlcing potato disease in the United 
Kingdom and abroad, London, 1892, pp. 193, iigs, 5. 

Notwithstanding the fact that the potato is the standard crop, con- 
stituting the larger part of the food of the people of Ireland, and is 
an important product of England and Scotland; that the vegetable is 
known to have been affected by fungi since 1844; that the disease has 
in some years been so severe as to cause tremendous losses and even 
a famine in Ireland: and that for the i>ast six years tbe disease has 
been known to be successfully combated by copx>er compouxids, still the 
authorities of Great Britain do not seem to have made any attempt 
to prevent the disease by treatment with these compoiinds nntil 1891, 
It is true that when the results of experiments made in France in 1888 
became known, the attention of the Government was called to them, 
but without any result, save the issuance of a report or two. In 1891 
the Boyal Agricultural Society of England began to make some experi- 
ments. The board of agricultnre also began to bestir itself and to 
inquire of foreign consuls what progress had been made in checking 
the disease. The results of the experiments and inquiries are embodied 
in the report at present under notice, and which was issued by tlie 
board of agriculture in the spring of 1892, 

The report is divided into four parts : Part 1, contributed by Ghaii(*-s 
Whitehead, consists of a history of the disease; its cause; the life his- 
tory of the fungus; and the action of ^^bouillie bordelaivse,’^ or Bor- 
deaux mixture, as it is commonly called. From this introdiictioii it 
appears that although in 1846 Berkeley had shown the disease to be 
caused by a fungus, agriculturists generally up to as late a date as 1872 
believed the fungus to be the effect rather than the cause. This is shown 
by the ffmtthat out of ninety-four essays submitted as the result of an 
offer of £100for the best account of the trouble and its remedies, not one^ 
wasHeeined worthy of the priz^e, and not .ouecontained correct ideas as to 
its origin. This is certahiiy remarkable when we renieinber tlie iiionber 
/'/■of ' able botanists which :Eugiaud possesses; and the demonstration by 
Berkeley twenty-five before. The idea also, at one time'"pr6- : 
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vailed that there were disease-proof varieties of tlie potato, but this 
was speedily disproved by experiment. In the discussion of the action 
of Bordeaux mixture the rather remarkable statement is made (p. 22) 
that at present there are no clearly defined formulan” It is difiiciilt 
to understand liow anything can be made more definite than the for- 
mula given for tlie Bordeaux mixture in Circular No. 4 of the Section 
of Vegetable Pathology, U. S. Department of Agriculture, issued in 
July, 1889. While the formula has since been modified, the directions 
there given were sufficiently explicit. 

The second part deals with the experiments conducted by the Eoyai 
Agricultural Society in Great Britain and Ireland in 1891. These 
experiments were made in various places and under varied conditions, 
and tlie results were not in any way uniform. In some no benefit was 
reported, wliile in others it was very marked. The general conclusion 
reached, however, was that when applied at the proper time and in the 
proper way a decided benefit was derive<l from the use of Bordeaux 
mixture. 

The third part deals with the experiments for checking the divsease and 
the culture of the potato in foreign countries. Eleven questions were 
submitted to the representatives of Great Brilain in i^ustria-HuBgaiy, 
Belgium, Denmark, Erance, Germany, Netherlands, and the United 
States. These questions related to the varieties usually gro wn, changes 
of seed, methods of seeding, frequency of cropping, maimer of cultiva- 
tion, manures used, occurrence of disease, precautions taken against 
it, measures to prevent its appearance, remedievS adopted, and the 
results of the treatment. We have here a digest of the experiments 
made in the countries mentioned, and it is valuable as a compilation 
of late information. The experiments in France, Belgium, and Holland 
are especially referred to, and in some cases given in full. Part 4 gives 
a summary of reports on potato culture in the colonies, mainly those of 
Australia, where, however, the disease either doesnot exist or does but 
little damage. It occurs to a greater or less extent in the Bermudas 
and on the Cape of Good Hope. — Joseph F. James. 

SabAtjw, G. F. L, — BodsymMose og Mylcorrhi^er Himdig Jios Skmtrmerne, 
<Bot. Tidsskrift, vok xviii, Copenhagen, 1893, pp. 134, pi. 2. 

The present paper contains a complete account of the various theories 
and explanations which have been- given of the ^D*oot symbiosis and 
the Myeorrhizm.’I It contains abstracts of a large number of papers 
from the earliest up to the present time, while the original investigations 
of the author are merely alluded to. It vShould be pointed out that the 
present paper represents only the historical part of a comprehensive 
vrbrk entitled ** Bogens Svainprodder,” for which the author was awarded 
the prixe of the Eoyai Danish Academy of Sciences. 

; ;Th.e 'various '.fbrniS' ,of parasitism.- ' are ■ disciissed'' as^'^^aiitibiosis’^', and- 

symbiosis,’^ terms which were proposed , by V uillemin { 1889), and which • 
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correspond to tiie difference between ^^antipat-liy” and ^dsyiiipatliy*” ' 
The author deli nes, liowever, tlie '^hintibioiits” to be those l)eii:igs whicli 
live ill a eoiistJint struggle with, eaeii other, wliile the symbionts^' live 
ill peace and do not cause a/iiy injury to eacli, otlier. Wlietlier tiu^se 
“symbionts'’ are of any mutual benefit is another question. Tliis (*,011- 
eeptioii of syiribiosis was giv^en by Tnbeiif in 1888, who called it “liarm» 
less syiiibiosed' 

It is a irmrked cliaraeteristic. of the antibioiits tlmt their auction very 
soon ends the struggle, and their ap})earaiice is, therefore, rather lim- 
ited. The symbionts, on the other hand, may be observed as constant 
eoin|>anions formally years. Antibiosis and symbiosis may, wbeii con- 
sidered in this way, represent an a.iuite and chronic ])arasitism. 

Tlie chapter dealing witli the appearance of the “root symbiosis’’ 
comprises the “algal symbiosis,” as we know it from the lichens 
and Hepaticm, and tlie “fungal symbiosis,” whicb causes tlie develop- 
ment of root tubercles and similar hypertrophy of roots or organs 
wliicli have the same function as the imoper roots, such as fronds with 
rliizoids lilve those of Hepaticic, etc. It seems as if Dalechamp (1587) 
was the first to describe and figure the root tubercles of the Legiimiriosm, 
while Mal|)ig],u (1879) also described tlienqand considered them as galls, 
caused by insects. Concerning tlie morphological identity of these 
tubercles, the Banish botanist Didricliseu (1S()7 ) explained them as being 
lateral roots. The anatomical structure was given by Yan Tieghem 
(1888), wlio showed that they differ from normal roots by having several 
central cylinders within a common bark. Their first development is, 
however, to be traced , as in normal roots, from the pericy ole of th e mother 
root. But besides the Leguminosaq several other plants are mentioned 
as having similar tubercles, both trees and herbs, from the cycaels and 
conifers to the annual Jmwl and Oijperm fiaveHcem, Tlie identiticatioii 
of most of tlie fungi wliicli cause these vai’io us hypertropbies, is a very 
diilienlt task if Indeed a possible one. Only a 'i-er}'’' few a.re known 
thorougiily, such. avS Frankia^ etc, 

Erank was one of tlie earliest writers in the field a;nd Inis ivritteri 
much. He axipears to Inive liceii the first to (Icmonstra.tc one plmse of 
the qnestioii as to the. biological importamm- of the biiiga;! s.\unbio- 
sis. This autiior claims that certain trees, especially all the Gupuli- 
fer.m, are unable to take nonrishineiit from the soil by themselves, but ■ 
tliat they become nourished by means of theHuiigoiis inyccliai which" 
siirroiiTid their entire root system and nurse them from their earliest', 
stage until their death. 

Cibelli, on the other hand, considers this symbiosis a-s a inereaiues- 
tion of tolerance on the part of the root, and if we consider the entire 
literature uiioii this subject,’ it seems as if the majority of autliors 
■■’agree with, CHbelH," tliat the 'fungus is ’toleraficd by tlie root only because'”' ', 
it do^s'iiot it <W,iryury,---T|:p^o 
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Tavel, F. ton. — Vergleieliencle Morphologie der Fiht\ Jena, 1892, 8yO; 
pp. 11, 208, figs. 90. 

This book puts the whole Brefeldian system into such a compact and 
lucid form that he who runs may read. The reToliitioiiary work done 
by Dr. Brefeld and his assistants during the last twenty years in every 
group of fungi and embodied in ten large Heftend’ with more to fol- 
low, is here condensed into less than 225 pages, and yet completeness 
and perspicuity of expression, so far as regards essential features, are 
everywhere apparent. That Dr. von Tavel is well fitted for this task 
goes without saying, since he was Dr. BrefekPs assistant for a number 
of years, and is joint author with him of Hefteu ix and x on Hemiasci 
and Asconiycetes. 

According to the views here set forth, fungi consist of two primary 
groups: (1) The Phycomycetes, or algal fungi, consisting of a single 
cell and having sexual functions; and (2) theMesomycetes and Mycomy- 
cetes, or higher fungi, consisting of a inany-ceiled thallus and entirely 
destitute of sexual organs. The Phycomycetes have a thallus resem- 
bling that of the Siplioiiem and were undoubtedly derived from the algm. 
They subdivide naturally into two quite distinct groups, theOoinycetes 
and Zygomycetes. The Oomycetes resemble the Oophycem both in the 
thallus and in the reproductive system. In each group the organism 
consists of a iionseptate, sparingly branched ceil, wliieli reproduces sexu- 
ally by antheridia and oogonia, and non sexually by swarm spores devel- 
oped in sporangia. But the Oomycetes show^ degenerations and retro- 
gressions which appear to be adaptations to a more terrestrial life. 
Especially note worthy Is the progressive loss of sexuality. 

The group is divided into six families, including Entomophthore®, 
which stands midway between Oomycetes and Zygomycetes, having 
reduced antheridia and oogonia which conjugate, and an abundant coni- 
dial fructification.. Begiimiiigs of conidial fructification also appear in 
some of the other familiCvS. In Zygomycetes the thallus is one-eelled and 
agrees completely with that of the Oomycetes, but the ff iictificatioii is 
different. In this groxip there is still further degeneracy in the sexual 
reproduction. Instead of the union of specialized S|)orangia (antheridia 
ami oogonia) to produce the zygospore, there is simply a. conjugation of the 
slightly differentiated beginnings of such sporangia, i. e., the eonjiigat- 
ing threads are only slightly swollen and the niale and female organs can 
not be distiiigiiished. Konsexual sporangia are present as in Oomycetes, 
but the spores have lost their cilia with the more decided adaptation of 
theseplants to a dry-land life. In the i>ossessiou of a one-celied thallus 
the Zygomycetes are also like the algm, and they resemble the Goiijn- 
gatm in coiij ligation, but not otherwise. The first five families are 
exosporangic, producing. sporophores a^ny where on ' the ■ inyceliiiin;., tlie 
•'■other' f,wo,..Ehlzopim', 'and ■Mortierellaeeai,. have ■' progressed' Ur step Air-' 

bearing their pporopliores op' specially 
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clilfei'tvii/tiated;, stoloii-like tlireaiLs, wliicli a,rise froiii tlie ordinary 

The liigiier fungi, :i. e., the most liighly <levelo|>ed, I'-oiisivSt of tlie 
Ascoiiiycete.s and Basidiomycetes, or sonialled Mycioniytietc^-s, a-iid the 
iiiteriiiediate Ileiniasci and, Iltn'idbawidia,, the ^o-called Mesoinycetes, 
coiniectiiig tlie Idglier fungi with, the Phycoinycetes. The sexual organs, 
wliieli are destitute of faiietioii in. some of the Ooinyeetcis aia.I still 
further degraded in. Zygomycetes, dLsapj.iear altogetlier in. tlie liigher 
fungi and are m,)t found even in a rudimentary state, whereas noii sex- 
ual methods of reproduction take on a compensating innltiplicity of 
forms. Originally the uonsexual form was a sporangium, a.s in Hfmor 
m/ucedo^ and its change into a spore (conidiuni) (*/an be followed ste|) by 
step through the Thamnidim and Olmetocladiaeea^ In tlie Ohoanepho- 
reie the conidia are still accompanied by the sporangia, bat in the Olne- 
tocladiacem the latter have disappeared, and it is preci sely from this group 
of Zygomycetes that the Basidiomycetes appear to have arisen. From 
this point of view there are three types of Zygomycetes: (1) Forms 
with sporangia only, (2) forms witli sporangia and conidia, (3) forms 
with conidia only. Among the sporangial forms, moreover, Mortierella, 
rostafinsldi shows a distinct advance into a sporangial fruit, the begin- 
ning of which may be seen even in Eliizopeie,. Finally, in Ghlamijdo- 
mucor racemosits tliere has developed an additional, purely accessory 
spore, the clilamydospore, which occurs either as a chlaraydospore proper 
or simply as an oidiiim. As already stated, all of these noii sexual 
spore forms, sporangial, conidial, aiid elilamydosporons, occur in great 
variety in the higher fiiiigi. In the Hemiasei and Ascomycetes we have 
forms which fructify in sporangia only, or by >sporaiigia and conidia, 
and these may be designated the qmmigiad tlie higher fungi. 

On the contrary:? in the ITemibasidia and the Basiilioinyeetes there are 
no sporangia, but only coiii<iia. These fungi evidently liad their origin 
in the Zygcioiycetous Clnetocladiacem and may be designated the 
mnirM€d se/ries oi the higher fungi. Ohlamydos|)ores occur in both, 
and both sporangia and conidia are modified and vspedaliz ed. Tlie spo- 
rangium in Zygomycetes varies as to form, size, aini iuiinberofits spores 
in the same species, but in the liigher fungi deliniteness liecomes more 
and more pronounced until in, Ascomycetes tlie sporangium becomes'.an 
asciishaving a determinate shape and beariiigadelinite numberof spores. 
In these particulars the Hemiasei form a transition group, their spo- 
rangial triictificatiou being ascus-like, but more variable tlia-n in Ascomy- 
cetes. In the conidial series it is the couidiophore which has become 
specially developed. In Zygomycetes also the conidiophore varies in 
form, size, and number of its spores. In the Basidiomycetes it lias 
been specialized into a basidum of definite form and bearing a definite 
number of spores. Here, again, there is an intea^inediate group, the 
Hemiba'sidia,\connecting' T basidia-beaiing ' foriiis with ;tlie much 
simpler Zygomycetes. The accessory spore form, i. the eljlamydo^' 
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spore., reijuiiiis^ indeftiiite in both series. According to this view, all of 
tl'ie, higher fungi had their origin in Zygomycetes, and the two series 
simply developed in difterent directions, one series excluding sporangia 
aiid developing specialized couidiophores (basidia), while the otlier 
series retained indefinite couidiophores, but developed sporangia of 
a very ])recise chariicter (asci). 

Tbe Heiniasci consist of three families, (1) Ascoidem, (2) Protomycetes, 
and (3) Theleboleie. In these simple forms the sporangiiirn becomes 
asciis-like, but is still iiidetermiiuitc as to form, size, a-nd number of its 
spores. The spores are usually shot out with cousiderable force, show- 
ing in this particular a greater adaptation to terrestrial life than is 
found ill most Zygomycetes. The Ascoidm 'have free sporangia, as in 
Miicor, and conidia. The Protomycetes also have free sporangia and 
conidia, but the former are preceded by chlamydospores* The Thele- 
bolem have sporangia! fruits, tlie condition seen in Mortierelki rostafin- 
sMi having been carried a step farther by the reduction of the sporair 
giophore to a mere nidiinent and the extension of the basal weft of 
mycelium into an envelope. 

The As(!omycetes are characterized by the presence of the asciis, 
which is simply a sporangium that has become determinate in form, 
size, and number of its spores. In very many cases this form of fructi- 
fication is aeeoinpanied by conidia and chlamydos pores. When ripe 
the spores of most Ascomycetes are vshot out of the asciis with great 
energy. Sexual organs do not occur in any of the forms, and the earlier 
observations ascribing sexuality to various Ascoinyeetous fungi are 
misinterpretations. Tiie Ascomycetes are divided into Exosporangial 
and Garposporangial forms. The Exoasci are the simpler, having naked 
asci, borne directly on the myceliiim. They include two families, Endo- 
mycetacem and Taphrinem. ' The Ga.rpoasci, which form thC' balk of the 
Ascomycetes, have fruit bodies. ' The 'asci are not naked and do n ot arise 
dii'ectly from the mycadiiiln, but in special organs, which are composed 
of fertile or ascl-bearing liyphie, and of sterile threads, which form the 
walls of the envelope. In most cases asci are not borne singly, but in 
great numbers in a hymenial layer. The siinplestascus fruits are angio- 
carpoiis. In the more highly difierentiated Pyrenomycetes tlieyhave a 
special ostiolum. In another series of forms, i. e., Hysteriacem and Bis- 
comycetes, the fruit body may be called ■gymnocarpotis, being closed at'. 
„ first but afterward open. ' Of much importance in the Carpoasci are the"' 
accessory fruit forms. In addition to ordinary free conidia and chlamy- 
dospores, There are conidia which have reached a higher grade of deveb. 
.opment, being produced within, special", fruit bodies ivsenibliiig' '-ascii S' 
fruits '{the:'.'p.ycmdia). Still another fruit-:' form is possible in this, group,,, 
.vl>iit'.h.as,' not,, been , found, viz, ordinary sporangia. .The simplest form 
',,:,'of 'co'niclia'.'-appears, iii; the Taphrinem., being developed tlhectly ''from, .the., 
'ascospore,even. before 'its escape from the'u-scus, or else .from another., 
.eonidium.:' Tlie '-next. advance is the production of agermtube.onwMcli 
-23102— No. 4— 5 '' 
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tlie coiii«iiai ;uv borne. From this if- is 'but a short step to 
l>eaiibo 4 ‘ coiiillioi a.nywliere on its suriiioo, a oDiiiiiscKii <'H'ciiri'eiicc3 in, t'lic 
€h,i.rpoauSf‘i« .Froju sii!:ip'lc 1 :b'r.i!is theso the (l,eA'4,y|o|iiisei,'it can 

be tra(‘ed tliroui^ir co.re 3 oi*i a.utl ii'iore (*oiiiple,x stroouidicds into its 
liigiiest s|H,‘.cia]i.za,tii.vj,s, tlK‘. ^dosed Irui't !,H,>di(‘.s kiiown as pyiaiidia. 
Pyciiidia iire syioi)lH>,i‘’eneti(*. o.r :nie»‘istogeneti(*. a(‘c.f)rdi!!g ;is tliey a, re 
pS(niiIoi>aa,‘eiK,,d,i,,yiiia..tiOiis, i. e., (levelopcil tVoiri a, hy|,diiB or |,)r*o-' 

diiced by oi*('lii„urry cell div^isioiu a coiniiioii ,y,Hvtl!od i,n iria.!i,y laises. 
Between these two extremes are numerous interme(l.iat(‘s. Free conidi- 
ophores, as well as coiiidial fruits, bea.r, ns a laile, only one sort of 
spores, blit soiiieti,!n 6 s, as in I'diaportlie, tlie last |,n‘odii(.‘ed nn:iy l)e of a 
diiferent sliiipe from th.e lirst. Siiccedaneous spore formation is regarded 
as a. loAver type than simultaneous, liecaiise the ],a,ttei‘ is ,moi‘e restricde-d. 
Olilaiiiydospores appear in tlie Carpoasci in two foians, viz, as true idila- 
iiiydospores aaid as oidiO', but neitlier one is very C(.)iirmoiL' Altlioiigli 
tlie asciis is the Idgiiest type of fructification i,n tliis group, it is rela- 
tively tlie rarest. Often tliefungnisre|>ix>duxnisitselffi)r inaiiyginierii.tions 
ivitliout develoxiing asci, and for thi.s rc^asou many conidia and clilamy- 
dospores liave been classed among ilie fungi impmfeetf the free conid- 
iopbores, as Hypliomycetes; the conidia beds as (lymnoinyeetes'; and 
the pycnidia as SpluBropsidiie, Oytisporacem, aiid PhyllostictacciB. . 'vlii; 
many 'Cases an exact determination' of their place in tlie natural class!-' 
flcatioii is possible, only ■when , identical forms.' are obtained. fro,m asco- 
spores by artificial cultures, but tlie constaiit occiirreuc^e of two forms 
togetlier renders their genetic connection x>robable. A great luiinber of 
the Oarpoasci live xiarasitically on algai, forming lichens. Tiie most of 
these .are Pyrenoiiiycetes 'and Discomycetes. In some lichens the alga 
forms'' the greater part of the thallus ; in others, the fungus. Ascending 
from simple to complex forms, the Carpoasci are chissit'ied into ( 1 ) (Tym- 
iioasci, (.2) Perisporia,ce}e, (3) Pyrenomyeetes, '(4) IIyste,i‘iac(::^ie, (5)"l,'>is- 
.comyeetes,, and ( 6 ) Ilelvelhicem. Sixty-five pages lire devoted to the 
Hemiasci and Ascoinyeetcs, each one jireguaint with, new 'VH'.nvs or inter- 
esting obsemo,itioiis; but some of the .most imp(.)rtant vState!"iK,vnts are to' 
be found in the last jia'Vt of the book, dealing w'itli the seiioiid .<'>r conidial 
series of dlie Iiiglier fangi. Here divergence fr<.)ii,i, earlier views of .ciaKSsi-' 
,,frcafioii is the most pronounced. . . 

This series fruits, exclusively by conidia, Beginni'ug ' with certain' 
'Zygomycetes, the evolution of the 'conidial fructificatio'ii can be traced 
step by step through the Ilemibasidiaiiito the Basidi,omycetes, .wlieve.' 
" it reaches ' the highest stage of frlevelopment: by the coiive'rsioii of thO''' 
indefinite' coiiidiophore into' the definite basidium. ', 'CMamydospo.res"' 
O'cciir iii'the Hemibasidia as well as in .the Hemiasci, but while 'iiv the,,'' 

' Protomyeetaceie tlieclilainydospores always gro wont into a sporangium 5 ; 
ii'iHie Hemibasidia they groW' out exclusively 'into^conidiophoiBs; 
':,''JJeiBibaBidia 'have 'Two spores," 'conidia and chlamydospores; 

''; The latter, are constant and are the most striking 'S;pore forms,, which 'is 
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also true in Protomycetes. The chlamydosjiores ]:)ro(liiee a sporopliore, 
as in Clilamydomiicor, but while it is accidental therey it is constant 
here, and while there it is a sporang'iopliore, here it, is a basidium-like 
coiiidiophore. This intermediate group coimecting Zygomycetes with 
Easidiomycetes separates naturally into two sub-groups, Ilstilaginete, 
with septate conidiophores (promycelia) bearing conidia chieiy on 
their sides y and Tiileti?e, with undivided conidioi>hores (promycelia) 
bearing the conidia in a whorl at the apex. 

The Easidiomycetes are a very large group, rich in forms. Their 
most important character is the possession of hasidia. The basidium 
is a coiiidiophore,. which has become deiinitely restricted in shape, size, 
and the number of its spores. While an ordinary coiiidiophore pro- 
duces spores one after another, indefinitely, from any suitable part, the 
basidium produces only a definite niiinber of spores, only once, and in a 
particular place, and after their separation it shrivels. There is also 
less variation in the size and shape of tlie individual spores. Only in 
rare cases do the basidiospores become several-celled before their 
separation from the basidium, and this, as in similar cases elsewhere, is 
to be looked upon simply as an anticipation of germination phenomenon. 
Most basidia bear 4 spores; rarely they bear 2, 6, or 8 spores. These 
variations may all occur in the members of a single genus, e. g., Hypoeh- 
nus. As a rule the basidiospores are borne on comparatively long 
sterigmata. Like the Hemibasidia, the Easidiomycetes are separable 
into two corresponding, but more highly developed groups. In order 
that the basidium -like coiiidiophore of the Ustilaginem vshall become 
a true basidium, its septa must be limited to a definite number, the 
position and number of sterigmata must also become definite, and 
filially only a single spore must be abjuncted from each sterigma. 
This is exactly what oceurs in the Protobasidiomycetes, the first of 
the two subdivisions. The second and higher group consists of the 
true or Autobasidiomycefces, corresponding to the Tilletim; i. e., they 
have nonseptate basidia, but bear a definite number of basidiospores. 
In contrast to the Ascomycetes, naturally separable into Exoasci and 
(Jarpoasci, the formation of the fruit body in the couidiai series is of 
secondary importance. Both Proto and Auto basidioinycetes begin 
with acarpous jfruits, and from these have bee!i developed the more 
highly organized forms liaviiig fruit bodies. The Protobasidiomycetes, 
or fimgi having a septate basidium, are separable into four distinct 
groups : (1) Uredinem, having horizontally sex>tate basidia, always free, 
never borne in fruit bodies, and always produced from a chlainydospore 
(teleiitosxiore) ; (2) Auricularhe, with basidia resembling TJredinem, 
but gymuoearpous, i. e., having fruit bodies which from the begiiiEing 
form open hymenia; (3) Filacrem, which also have horizontaily septate 
basidia, but angiocarpous or closed fruit bodies; (4) Tremellinem, hav- 
'Ingwertically dividedbasidiaborneiu gymnocarpous fruits,'"' The'Uredi- 
nem are especially rich in chlainydospore forms; teleutospores, uredo- 
spoies, and mcidiospores are all tyiies of this form. 
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Tlie Aiitoba;Si(lioioycetes bjive bjisidia., which bear spores 

only on a.pex. The liy!.nci,H)iiiy<'etcs iiuike np tlie biilk of tliis 

gTOiip a,.]id ■ ap|)ear to hiivc beiai dcn'ivcfl b'oin Tiih.vtiarlike foriii.s, 
wiiile the I)ai(:‘/ryoiiiyiad:nia:^^^ lia.ve genetic rr*hi)ti<n,ish,ips with,, file 
Treiiielliuei'e, and. th,e lla.ster<)niy<'*,et,es with the rihicre.a^^, t(„) whi<d,i 
they are closely ia>iui,eete(l. by Tylostonia. The. basidiai, lio\vev(a\ In 
this great g,ri,)ii|; are so similar that. som,(.^. <,)the,r means of <,'.lassiihm.tioi,i 
iiiiist be resorted to, juui this is found in the fruit l,)(,)(,ly. Prota:M;,u.b,i,ig 
from lower to Iiigher, the group is divisible into (1) I>a(*ryoi,nyeetes, 
•with, basidia. split downward into tw<.) ibrks, but not s(,‘.ptat€‘. ; (13) Ilymeno- 
inycetes, with, siiort cylindric or elah'SljapcM,!, sini|>le. basidia., bca-iring 
usually 4: spores on delicate sterigniata., a,nd having a. variable but 
always tinally gynuuxairpous or only seinioiiigi()(air|)oiis fruit body; (3) 
Cxaster(.)'myt‘;etes, with basidia boriu^. imside of various sorts otaugioear- 
poiis fruit bodies; (4) Plialloideje, having the basidia borne during the 
early stages in a closed fruit l>ody and subsetp.ientl,y piislied. up through 
this- and C-X posed to the air on a rapidly elongating sporo},)hor<3. 

The .Dacryoniycetes iiave also ordina.ry conidia and oidia. The' 
simplest tlynie'iioniycetes, tlie Ton.iei:itel,le5.e, are destitute of a- fruit 
body, and the more complex forms appear to have originated from these; 
iSText come the gyinnocar pous Tlielephoreje and Olavairim ; then the heml" 
angiocarpous forms, bea.ring the liymeniurn on the under surtiice of the 
pileiis, on spines in Hydnei, on tlie walls of pores in Polyp(>iX'3i,au on 
lamelhe in Agaricineje. Tlie Polyporei are inostly poor in accessory 
fruit forms, but oidia occur in some species of Polyporus, Djedalea, 
and Leuzites, while Heterobasidion { Polj/porus annosm) bears ordinary 
conidia, and Oligoporus and Fistiiliua bear chlamydospores, the former 
very abundantly. The genus Oligoporus wavS formerly described under 
Polyporus, and .Its <3hlamyd(>spores - were su[)posi,3d to 1 ,)b s<',H,iiot,hing 
eiitirely'di'flxu’eirt' aud were'xmt into the forni-gemis ]':^tychoga.ster. ..In 
tills genus Oligoporus,, the tbrmatiou ot* chla-uiydospores o(3cnrs in essen- 
tially the same manner as in ramirmus oi‘ in <). IJstiiago* 

Yark)iis,Agariei,aeje produce sclerotia.aud rhizoinorphs, luit noord.im,rry, 
conidia liave been tbiind. It must be remembered, l,n")we\n,3,r, that a. great' 
mauj' forms have ,iiot been studied critically, Oidia, on the contrary,: 
,' , occur iiitnany genera and are specially abundant in tlie genus Nyctalis.; 
Chlamydospores arO' also abundant in 'this genus,, and may occur even 
■in,', .the hymenial layer, , but have not been discovered in other genera. 

■' ■ '.In 'G-asteroinycetes the fruit, body is .'not only angiocarpous " ' early 
.stages,. 1 ike that of many .Hy inenomycetes, but remains so. The' simplest 
forms, eormect directly with the angiocarpous Protobasidiomycetes 
'. '•(Pi'lacrem)y Accessory fruits (oidia) .are known so for (inly'tV,>,r'the']L^ 
'.lariacem... ' The basidiospores of most ■Gasteromyeetes.do'iiot 'germinate 
■ iinin'ediately, ,and ■,couseq[uently^tl:lere isA'difflcuItyin,' the.''''Way of .study- 
■;';'iiig;this 'group in."; ' artificial.; cultures . ' . For" this . ' reason , ' we. ; k now:' 'them' 
onlyin the mature state aucl in. stages' leading directly, up to this. ' 'Pro-: 
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ceeding from simple to complex, the Gasteromycetes are sabdivided 
into (1) Tylostoiiieje^ (2) Selerodermimy (3) Lyeoperdiaeeie, (4) Hymeiio. 
gastrem, (5) Mdiihiria'Cete, (6) Sphmroboleio. 

The Plialloidem eoustitute a highly specialized group. In all of them 
a liyinenophoroiis-chambered tissue, the gieba, develops within a closed 
envelope, the volva, wldeh is ruj)tured at maturity' by the upward 
pressure of a rapidly elongating special sporophore, the receptacle. 
This bears on its surface the oue-celled basidia, which in turn bear the 
spores at their apex on very sliort sterigniata. Most species are tropi- 
cal and not well known. The group is divided into (1) Clathraeem and 
(2) Phalioidem. 

The book is dedicated to Dr. Brefeld, and ends, as it begins, with a 
general discussion of tlie relationships of fungi and a sclienie of classi- 
tication, which is here reproduced. 

VON TVVEL^S OITTLTNE OF A NATURAL SYSTEM OP THE FUNG-I. 

I. — AL(r\-LIKE FIJNOI. 

PlO'ceiiiycetes, with a one-celled tballns and sc^xiial organs. 

1. Moiiol)lepharidea\ Aiitlieridia. and oogonia in 
the form of sporangia ; 
nonsexnal sporangia. 

fj I a s s J.—O o m y c e t e s. f Peronosporea*. Antberidia reduced ; oogo- 

Sexual fnmtitication in oo- j J Aiicylisteia. ' nia as sporangia; noiiseX' 
s])ores; iionsexual in sp<j- ) Saprolegniacean nal sporangia or conidia. 
rangia and eouidia. t ?Chytridiacea‘. 

3. Entonio]>btborea\ Both antberidia .and oogo- 
nia reduced; nonsexual 
conidia. 


' Class Z y g o- : 

mycetes. Sexual 1. Exosporangia. 

fruetihcation in zj- 

gospores ; nonsexnu-l 

in spoi'angia. and 

eonidia.. 

2. Oarposporan- 
' ' , . , Shi." " , 

11 .-— Higiieu ¥ 


' .1. Mucorineje. 

Tbamnidife. Sporangia onl,y. 

2. Choanepliorejc. Sporangia and 

, coni'dia. 

3. Clnetocladiaceje. Conidia only. * 
Piptoeephalidejc. 

. \ Rhizopea*. 

’ ( Mortieiellacea?. 


With septate thallns and without sexual organs. 


MESOMYCF/rES. 


(Intermediate forms connecting with tbe lower fungi tbrongb the Zygom,yeetes. 
Gron]> relationships are indicated by asterisks, etc., coiu'esponding to the ttnmini 
of lines used Ijy veil Tavel. )■' ' 


Class J n, — Hemiasci. Priic tifica- f I. Exo-hemiasci . * t 

tioii by sporangia and conidia.;-! 

sporangia asci-iilvC. i H. Carpohemiasci. * 

■Class IV, — Hemlbasidia. Frnctidca- llf^blagine.L.t t t 


tion by conidia,; no sporangia; con- 
idio'pbores basidifr-like.'''^. 


Tilletiic. 1 1 t t 


■■ '1. Ascoideae. 

, I'Wotoiitycetes., 
1 1 ■ 2'.'':Tbelebolea‘. 
Coiildio'phores ; 'Proto- 
basidia, like.' , 
Conidi< )phores Autoba- ' 
' ' sidia-like. ' 
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MYCOMYCETES. 


Class r.-“Ascomycetes, I’^rnc- | 
tification by sporaiigia. aii<:Li 
e oil I (1 i a ; sporaii gi a de.t<a‘- 
minate, i. e., asci. 


I. Exoasci. t 
Asci free. 


II. Oarpo- 
asci. 1 1 
Asci ill fruit 
bodies. 


1. J Eridomycetes. 

( Tapliriiiea:*. 

( Oymnoasei. 

2. •: l'*erisporiace;r‘. Aiigiocairpons, 
yreiiomycetes. 

Hysteriaccic. 

3. ■■ !>iscouiycetes. Hcuiiaiigiocarpoiis. 
( Htilvellaeeao 


b 

S 


Class VI. — Basidiomy- 
cetes. Frnctifi cation 
by conidia; no spor- 
angia ; coil idi o|dior- 
es " determinate, i. 
:e., basidia. 


1 . 


I. Protobasid- 

iomycetes. 
t t t 

B a s i d i a 
septate., 

II. AutoTiasid- 
ioiiiycetes. 
t t f’t 

Basidia not 


2 


o. 


I 



6. 


septate. 


^ ITredinea'. 

I Aurieiilarijc . Gy imiocarpons. 

Pilacreaa Aiigiocarpoiis (in liotli groups 
the basidia are divided crosswise). 

Tremelliuea*..^ § Baisidia divided lengtli- 
wise, gynmocarpous. 

Dacryouiycetes. Gyinnocarpous. § ^ 

Gasterouiy ctes. Fhalioidea^ . Aiigiocar- 
pous.^i 

Hy luenoiny cetes . Gy in n oe a rpoi is an d 

lieiiii-angi oearpous . 


Tbe "book certaiiilj’' deserves a wide reading, and students wlio are 
not tborouglily familiar with (xerman will be glad to know that an 
aiitliorized translation into English is now in preparation and may be 
expected during the year.— Eew-in E. Smith. 


Waed, H. Marshall. The JDiseases of Conifers. < Joiir. Eoyal Hort. 

Soc., vol. XIV, Oct., 1892. London, pp. 124-150 (in report of the coni- 
fer conference held at Chiswick Oardens, October 7 and 8, 1891). 

This pleasant, popular i>aper discusses two classes of diseases, those 
due to fungi and those due to disturbing actions of the inorganic 
enviromneiit. The pines, firs, larches, junipers, and other conifers are 
taken up seriatim. Most of the facts presented have already been 
recorded, but for the general reader the paper has the great advantage 
of bringing together tlie scattered literature and presenting the main 
.faef'S in a salient, suggestive way. 

The preiiiature shedding of pine needles is ascribed to several distinct 
causes: (1) Sharp frosts or nights so cold tliat the still tender fiiliage 
is chilled .beyond 'recovery; (2) aetive transpiration when dro'ught has 
removed the' moisture 'from 'the soil, or in warm, sunny weatlier whe,n' 
the ground is frozen hard; (3) the actio'ii of various '.ifingi, e. g., Iljfs- 
termm> whicliTs said to be one. of the most provaieiit and diffi- 

cult to deal with. 

Some general remarks ou nonparasitic diseases of pines are worth 
quoting in full on account of their suggestiveness, but we must be eon- 
' tent with the, following:' 

Speaking generally, the pines require light, open, and well-drained soils, as deep 
bis possible, and luany aspects of disease are due to the XKinMfdhueu^ of these 
conditions'. ■' ", , 

Unquestionably one of the worst of these dangers results fixini clogging of the 
soil at the roots, whether due to wet clay, stagnant water, the covering up or hard- 
eiiing of the surface, e. g., by means of pavements, etc.., , or x'aher' processes. ,' v.V' : 
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The general course of events is much the same hi all these eases. The primary 
cause of the injury is want of oxygen at the roots* 

Of all the siihaerial agcoits which damage pines, however, none are perhaps more 
to 1 k 3 feared than the acid gases of our larger manufacturing towns. Sulphurous 
acid, hydrochloric a(dd, chlorine, coal gas, and such like cheuiieais are fatal to pines, 
even ill very small ijuautities, and it is no doubt to these rather tbao to the increased 
percentage of carbon dioxide, soot, or to the diminished light, that the foggy 
exlialations of large towns owe their enormous power foiMwil. Xor can we wonder 
at this when we reheefc that many ydnes are inoiiutaiu syvecies, growing normally in 
those purest of atmospheres, which attract ns for the very reason of their purity. 

Oolisideraible space is devoted to Neetarina eiwurbituk^^^ to tlie larcdi 
canker {Peziza)^ and to the latest views eoiicerniiig ITredineoiis para- 
sites. The European htreh is said to be an alpine plant, and most of its 
disciises ahecting it when under cultivation are primarily attributable 
to tlie iiiisaitable envirouineut of lowland regions, especially to the 
earlier springs. 

In this country the diseases of the larch are almost all initiated hy late frosts, 
damp soil, insufficient siniUght, and alternations of periods of drought witli periods 
of excessive moisture, in varying degrees of combination. Late frosts, or chills 
which approach such, are among the most deadly agents. The tender tufts of bright 
green foliage, to which the larches owe their spring beauty, are usually forced Out 
in the country a month or six weeks too soon. Once they get well over this early 
dilatory period of sprouting, all is safe; their safety is insured in their mountain 
heights (1) by their not beginning to awake from the long winter rest till danger ot‘ 
frosts is practically over, and (2) hy the extreme rax^idity witii wliieh they run 
through the jjeriod of tenderness. 

The germiiuil liyphsc of Peziza wUll'omM will not xienetrate the sound 
cortex of the larch, but a sliglit frost injury or other wounds enables 
them to do so. 

Trametes radm^ attacks the living roots of Pimis sylreMriSy 

P. tS* ri’oiffmb aiul others, seiidiug^^i^^ snow-white myceliiiiu beneath the 
cortex, and traveling thence up the vsteni to finally penetrate the wood 
by way of the cambiiuii and medullary rays. The ro ttiiig of tlie wood 
rapiclly Mlows, wu th symptoms so peculiar that the presence of this 
faiigus .can be concluded with; certainty from them.^^ . The author says 
that T, radielperda is '^uow known very tlioroughly from, the recent 
magnificent researches of Brefeld,’’^ but cites Hartig to the effect tluit 

moats, dug so as to cut off’ sound trees from infected ones, have been 
of service.” 

Agarhus m.ellensjihongh a less pronounced parasite, is not less destructive; the 
details of its action on the timber are different and its mode of siireadiug iroin root 
to root ill the soil, hy means of its long purx>le-blaek, coi'd-like mycelial strands, 
called iiVi-Lcmorp/ut, also differs. But the net results are much the same in both 
cast38. Very tangible signs of the x>resence of A ffm'km in the ahseuce of the 

tawny yellow toadstools, are aff'orded by copious outflow of resin troni the dis- 
eased roots and base of the stem of the affected trees, and by the/ iihove rhizom(>rphs 
in the rotting wood and soil around. 

Most of the Pol tf port mentioned are decidedly wound fungi, that is to say, they 

Brefeld’s own conclusions in this connection are as follows : ‘ ‘ Open is(dation moats 
do not offer the least hludrauce to the simead of this fungus, but, on the contrary 
greatly favor it, l:)y b,reaking the diseased ■ roots' 'ahcl inducing th©' formation' of an 
unusual number of .spore-beairing organs (see'Untersuchungen/H'eft 'Viir, |>p. 182-184)*' 
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only a.ttack siicoessfiilly tliose x>ai‘ts of the. tiaiher wliicli are already dead aaid, 
exposed to the air; their iiiiiiience for evil should not ]>e underrated on that account; 
iiovrever, for although they are sa.|>rophytes living on the wood, their entrance into 
the trunk and l}r;inclies iiieans more or less rajiid hollowing of the heai*t wood (there- 
l>y rendering tree liable to he thrown winds, etc.) aiul the gradual, pro- 
rhictioii of injurious substances which soak into the sound pa-rts and ptive tlie way 
for the advance of the destroying inyceliMm into living organs. Hence, though siicli 
fungi are .saprojdiytes, strictly speaking, in their local action, thi^y m.'vertheh^ss Jict 
toward the whole tree taken as an individual as ptirasites wliifdi nniy iiuluee «iain- 
gerous diseases. 

Eeinedial lueasiire-s are, of course, to i)e directed to the careliil tiuiding a]:id cover- 
ing of AYOunds, a mode of procedure ■which has long been carrie<l out on various 
trees at Kew and -with decided success, I believe. 

This last is a remark which American street arai park eoin,iiiissioi.iers 
and orcliardists might 'well take to heart. 

Prof, Ward happily avoids the huilt of many popular writ'(3rs. There 
is no effort to coiieeal ignorance or gloss over dilhculties. At every 
turn the reader is informed of the ])resent limitations of knowledge 
and of the necessity for furtlier study, (lonceruing ,,\,nierica;U fungi 
he writes as follows : 

Faiiow and Seymour give a long list of Ainericaii forms [on the pino'i will 

necessitate much careful investigation before we can determine whieli’' truly 
parasitic and w'hich are saprophytic. 

xlfter giving Klebahifs recent conclusions, he says: 

Several other forms of PerkUTmrum are known on various sjmcics ef pines. The | 
following have hitherto been included with the above under the common naiuef 
P. pijn’j but no one will now be so bold as to retain them until fnrtlier inve^stiga- '' 
tfons have decided JIB to their relationsbi]>s. The forms In question occur on the 
coiTex of Piwws (Mill.), I\ Htivinnla {Ru,m.), P. ^narlima (Mill.), P, ‘polepends 

(Mill.), (Mchx.), P. /ueda (L.), P. ponderosa (l)oiigl.), I*, riplda (Mill.), Pi 

iws/V/wia (Doogl. ), P. salnneana (Dough), P. coniarla (Dough), and some other Ameri- 
can pines, as well a.s on the leave.s of the Indian P. Umififolm (Lamb), ,'ind of tlie 
American P. ttusiralu (Mchx.). 

Agariem meUeas is recorded by Harlow as occurring on (diantwvgpurlH sphvroidm 
(Spacli), and the same authority mentions IkkryllH riilfpiriH or S(3<juoia; wlu^ther 
these are parasitic I do not know, a,nd in fact the wliole of the very long list of conifer 
fungi wants cardul overliauliiig 1>efore we can decid(3 as to their sliar(‘, in pi'odmung 
diseases. , 

Fiiuilly, after calliug atfceutiou, to Asteriim, 'Meliohi, Coryiieiiiib .Dothi- 
. dea, Pleosporie, ' Splimrella, .Stigmatea,'ete,,'Pr<dl Ward makes the fVd- 
■liiwiug very, peidineiitmmuirks : 

With regard to a large number of these forms, and to even inore niuneroiis foreign 
" forms, we, are as, yet q.uite in tlie, dark' as to wliether they are parasites or not. 

Experience warns us, however, that in iiiaiiy cases epideinic fungous diseases sud- 
denly force themselves on our attention, owing to some form hitlierto occurring 
sparsely and known only to the curious expert, having become suddenly fatVor< 3 d in 
its stniggleTor existence., I have already .given you several examples,, nota,bly thah" 
of the larch disease, into the life struggles of which we have sricceeded in peering 
rather deeply. Surely such considerations should alone sviffice to extend and cement 
the.sy,mpathy between the practical 'horticulturist and" the , persistent) though per-, ■ 
'haps ,unohtnisive 'investigator, 'which,-. I 'am happy to see,';i«,becommg' niore,'iunl;m'o,r©,' 

■ pro'nounced -as each, understands- -better the ways and high aims ol‘ the other.— ' ,', 
Eewin P. ' Smith. 



ERRATA TO INDEX TO LITERATURE. 


Tlie following' oorroctions and additions should ho inado in tlio miriihers of the 
Index : ■ 

Xo. 55. Should read, vol. i, No. 3, May, 1890. 

No, 81, Add (see also Texas Agr. Exp. Sta; Bull. No. 7, Austiiij 1890, pp. 30, pi. 5), 

No. 82. Add vol. vir, p. 293, 1 col. 

No. 83. Add vol. Yii, p.259, 1 col. 

No. 84. Add vol. ami, x>- 198, figs. 4. 

No. 95. Add pp. 235-259, figs. 8. 

No. 116. Add (see also Orange ,Jndd Farmer, vol. viii, Oct. 4, 1890, p. 213, figs. 3).’ 

No. 119. Add (see also Orange Judd Fanner, vol. N'lii, Dec. 20, 1890, p. 387, 2 cols., 

figs. 6). 

No. 157. Add (see also Orange Judd Farmer, vol. \nii, Oct. 25, 1890. p. 259). 

No. 169. Add (see also Phila. Acad. Nat. 8ci., Proc. for 1890, Parti, .Fan. -Mar., 1890, 
pp. 36-37). 

No. 214. Should read, Ann. Kept. Cal. State Board Hort. for 1890, Sacramento, 1890, 
pp. 242-249. 

No. 223. Revference s7/oaM ma?, Alin. Kept. Cal. State Board Hort. for 1890, Sacra- 
mento, 1890. pp. 169-177. 

No. 331. Add (see also Exp. Sta. Bull. No. 7, Washington, 1892, pp. 101-104). 

No. 357. Add (see also Orange Judd Farmer, vol. viii, Oct. 11, 1890, p. 226). 

No. 362. Add (see also Ann. de I’Ecole Nat. d'Agr. de*Montpel]icr, t. vr, for 1891, 
1892, pp. 156-171). 

No. 378. Add (see also Bot. Gaz., vol. xA'ir, Jan. 20, 1892, pp. 17-18). 

No. 416. Add (see also Exp. Sta. Rec., vol. irr, Feb., 1892, p. 415). 

No, 422. Add -p. 71. 

No. 435. Add (see also Ann. de rBcole Nat. d’ Agr. de Montpellier, t. A'l, for 1891, 
1892, pp. 5-116, pi. 6). ■ 

No. 437. Add (sec also Ann. de I’Ecole Nat. d'Agr. de Montpellier, t. v:i, for 1891, 

1892, ' 

No. 458. Add (see also Exp. Sta, Kee., vol. II, Apr., 1891, x>. 491). 

No. 459. Afh? (>see. also Exp. Sta. Rec., vol. Ill, Oct., 1891, j>x>. 144-145). 

No. 507, Add (seti also Exp. Sta. Rec., vol. m, Oct., 1891, x>« 172). 

No. 531. Add (see also Bull. Soc. Mycol. Prance, rml. Alar. 31, 1892, x>p. 13-19). 

No. 680, Jdd (see also Prairie Pariiier, vol. LX IV, Apr. 9, 1892, p, 230). 

No. 698, Add (see also Prairie Farmer, vol. lxiv, Aug. 20, 1892, x>. 530), 

No. 702. Add (see also Orange Jiuld Parmer, vol. vui, Dec. 20, 1890, p. 387, 2 cols., 
figs. 6). 

No.703. o/C[HiTRCuiiLL, G. W.] read [Beach, S. A.]. 

No. 710. Add (see also G-ard. Chron,, 3d ser., vol. x, July 18, 1891, x>- 68). 

■No. 755. Add (see also Exp. Sta. Rec., vol. III,. June, T892, p,. 783).,' 

No. 780. Add (see also Am. Florist, vol. VI, Nov. 1, 6, 1890, x>P* 150, 166). 

No. 800. Add (see also Gard. and Forest, vol. v, Feb. 10, 1892. p. 72). 

.'No. S7G. Add (see also No. 531, and Bull.-Soc. Alycol. France, vol. viii, , Mar. . 31, 1892, 
'pp. 13-19). . " , *■" . ' *■ '; 

; ::'No.885.' Add (see'also Rev. . Mycol., vol. '.xrv, '.July, 1892, pp. 101-102). 

No. 970. In line 18 instead of ‘‘referred to the fVdlowing species” read referred to 
Uromyees unthyllidiH, In line 29 imtead of ‘‘of the latter ’”rc<:(d of H. JwdyHari (T)G.) 
1^'ckl.” " Vc A' 

■ , 'A;' '^399'; A, 
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In tlio foIloAving iiidox, tv'll from 1^>ToigM smirooa su‘c irulicMtcMl liy tlie riiiwi- 

bera pi'e fixed 1m:V! no; in bo'hl-la.ced type. All tliose ■|iiivino- irmnlHn-a hi fhe vyrdiiKiry 

type relate trk Ajuerieau literature. 

;\,.--AVORK8 OF A OENEEA'L In ATUllIL 

1003. [Axrox.] Potato-Miglit gauge. <Aiin. Kept. Scm-.. for Agr., Nova, Seotria, lor 1890, 

Halifax, 1891, [a 73. 

Gives H tnblo showing relation of toniporatare to ineroase of hlight. Tiierti will ho no 
hlight at F. Its optiinnm is 72'^, and tlie blight dies at a, t<nn])eratnreor77'“’ F. (,]. F, J,) 

1004. [Anon.] Practice vs. theory. <^Pa,eilie Tree, and Tine, a'oI. ix, 8an dose. Cal., 

M'ar. 21, 1892, p. 5, 1 col, 

liefera to statement made l).v Mr. E- Smith at Stanford TTniveraity, t hat Taldte ofangts 
stock is best adapted for rise in’ California. In nd'nting this, piioies from W . A. Sanndta’s to 
the oflhct that foot rot is very prevalent iii Tatiite s{o(;k. 'this writer also reeonuwmds 
Citrus' trijWata (IS n. hardy Japanese .stock, admirably adapi»‘d to resivst <‘o!d, and frt‘e from 
disease. *{J. F.J.) 

1005. Baird, David. American Pomological Society. <Proe,. N. J. Btato Hort. 8oc., 

17th iiKHding, iNcwark, 1892, pp. 21-25. 

MentioTia t,he )>a}>ers read Ivefore the meeting, referring to one by G. alio way on losses from 
fungons dist'Mses in IShO— from apple scab amounting to .$1(5,0011,000, and from {liLseaseB of 
pear's, idnnis, etc., aiuonnting t<> not less than $50,000,000 annuail,\’. Notes rtanarks of Ei’win 
F. Sniitb on peach yellows, giving as the conelnsions reaehed that the diseasis is indi caused 
by soil exhaustion;' that it can lud. be cured by fertilisers; that the only remedy is destruc- 
tion of diseased trevas; that a. Inadthy tree can b<v grown where a. diseased tnie lias been; 
and that the disease is increasing. (4. F. J.) [Tlie text says *• ea,n not be grown.” This is 
an error.] 

1#06« BOUDIKR, [E.] Hotice sur M. Eoumeguere. 8oc. IMyeoh F’nuHT, vol. 

VIII, Aia.y'22, 1802, p. 70. 

Casirnir Roumeguere died Feb. 20, 1802, in his sixty-third year. He was the antlior ef 
a considerable nilmber of works, some of which, especially “ Kevue Mye(d()giqite,” secured 
him a great reputation. Kis “Gryptoganu(‘. iilustrce,”'“ Flore my(;'<)logi<jm'> de Tarnet- 
Garonne, ” uud finally “ Fungi galliel oxsi<;cati” oc.ciipy ji prominent idace in myeological 
literature. (T. H.) ' ' 

BointQUEXJtT, Em. Champignons dessecMs falsifies aveo desmorceanx de navel 

<Bn]l, Soc. Mycol. Franee, vol. yin, Pjiris, ABir. 31, 1892, p, 39. 

AloHsaiidn. (Zeitsch. f. Njihruiig.sin.-TJnhu’smdi. a. Hyg., 1801, p. 70) has examined somo 
article.s supposed to he dried mushrooms, Imt tlie appeura, nee and odor ditl not tmrrespond 
to the <>rgiiiusinH they weri' said to he. They were simply turniits, ent. into phams and dried. 
,(T.H.) 

!##§• ^Bouu(K^U.OT, .Em., Les champignons, an marchd d’ldna en 18SL Soc. 

, . , '.Mycol, France, NNiI VOL Pam, .Alaib ill, '1892, dH). 38-39, . 

I>r. Km Pfeiffer (Aufsicht des Pilxverkanfs, in Apothekewadtnng, 1801, p. 501) enu- 
meratcis the mushroomH that have been offenal for sale in th : marled; of .Jena, 'fliere were 
(avo varieties of vi/,, vapamrm imd nUmeMa; also Mwmmivm .swro- 

doni-m^ Holetus edulLs, and by inistako and Mu-mda frufetiii, (Ih IL) 

!!>#?>» CoLENSD, W. Plain and practical thoughts and notes on Hew Zealand botany, 

^Trails, and. Proc. New Zealand Inst., ser. 7, vol, :.\.i:v, AVe]lingtoTi, May, 

.1892,.p. 403. 

A'otes that a few ot’ the New Zealand fungi were article.s of t'oml with the ancient Maoris, 
but the principal edible one, has hing been a. (uniiinercial article, as much 

as 309 tons, valued at it>15,58,l, having been collected in the fiirests in outvyear for the 
Chinese market. (T.TI.) y 

101.0* CooKEj AI. C., Plant diseases and fungi., .<[EBsex Nat., v(,)L. vi:, Ikssex,",Jati.- 
v'/,' Alar., 1892,, pp. '18-31. '.'.■A 

Befell to the injury caused by fungi to ci‘opa, cRpecially cereals and ap]>les. Notes the 
spread ot diseases, like those of the polhto and honyhock, and mentions diseases <‘.auscd by 
microorganisms. Peach yellows and (hdifonna vino disease* an*- ('sjiecially mentioned. 
Ivelera to experimente by Haksted on ciiltlvatibn of fungi, and inoculuitiou (>f diseases of 
melons. Advocates the treatment of diseases of plants wi Hi Ihnghudt^s . (J . F\ ff .) 

. ' 400 '':'. 
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lOll. c ONSTANTiN, JuiJEK. Hot© suT Tin cas d© pnenmomycos© otserv© sar an cliat. 
C^BiiIL Soc. MycoL France, vol viir, May 22, 1892, pp. 57-59. 

iJescribes some obscure or^^unisnia, consisting’ of lariije and small spores, wbieli were found 
in the*! traciiea of a eat that had di(!d from suffocation. Two kinds of spores were found, 
the larger possildy belonged to a Mortierella, and probably represents a new species. The 
smaller sp<»rea may i’c]>re.sent a species of MnGorine<t\ (T" H.) 

1#12® Crooks, Wm. Some possibilities of electricity. <^Fo'rtni,glitdy Jiev,, n. ser., 
vol. LI, London, Feb., 1892, pp. 173-181. 

Contains a tew lines about fungi. States that “electric currents not only give increased 
vigor to the life of higher plants, hut tend to paralyze the harmful activity of parasites, 
animal and vegetable.” Estimates the loss to Great Uritain by insects and fungi at i&12,000,000 
per annum. Says we have yet to deci<le whether electricity can be made lieneficial to our 
crops either directly or by preventing fungi. (M. B.W.) 

1013. Dudley, W. R. Report of tbe cryptogamic botanist. <^Tbird Ann. Kept. Cornell 

ITiiiY. Agr. Exp. Sta. (for 1890), Itliaea, H. Y., 1891, pp. 29-34, iig, 1. 

Describes the laboratory and tbe methods of work, with general mention of the work car. 
ried on during the year (see also Exp. Sta. Ree., vol. ii, Apr., 1891, pp. 501-502). (J. ¥.3 . ) 

1014. [Editorial.] Fruit diseases in Congress. <^Orange Jndd Farmer, yol. xi, 

Chicago, Mar. 19, 1892, p. 181, 1 col. 

Gives text of bill introdiiecd into House of Eexmesentatires to prohibit interstate trans- 
portation of diseased iiursery stock, viiie.s, etc. Con.sider.s the ]»resent form of tlie bill 
unwise because of difficulty of determining the presence of diseases. Believes restricting 
the sending of nursery stock from regions known to he affected would be a good i)Ian, biit 
even this has objections. Does not believe at all in the bill in its present fonu. (1 . F. J.) 

1015. [Editorial.] Get rid of tbe deposit.^ — ^Tbe board of beaitb on the grape C[iiestion. 

<^Daily Times, Hew A'ork, Sept. 27, 1891. 

Gives abstracts of remarks by B. T. Galloway on the Bordeaux mixture, Imfore the Hew 
York board of health, and the resolutions adopted by tbe board and tlie Cbaniber of C'ora- 
raerce. (J. F.J.) 

1016. [Editorial.] Good news for nurserymen and fruit-growers. <^Geiieva [N. Y.] 

Adv65rtiser, May 5, 1891. 

A statement of work to be caiTied on at the Hew York Agricultural Exi)eriment Station, 
under tbe auspices of the Dex^artnient of Agricnltnre, for the treatment of fungous diseases 
of apple, pear, quince, cherry, plum, and peach. Mentions tbe number of stocks and the 
eontributoj’a of each. Giveshi summary of the problems to be iuTestigated. Refers also to 
prospective treatments for ax)plo scab at Brockport. (J. F. J.) 

1017. [Editorial.] [Work on plant diseases by tbe Department of Agriculture,] <^Farm 

and Home, AYilmington, Del., May 8, 1890. 

Refers to work of Division of Vegetable Pathology in invevStigation of ]>each yellow's, 
pear leaf- blight, and scab. The two latter can be controlled liy the ime of fungieiaes. (.T, 

■ kj.) , 

Fischer, A. Tbe importation of vine cuttings to Austro-Hungary. < Agr. .Toni*. 
Cape Colony, vol. iv, Cape Town, Oct. 8, 1891, p, 85, 1 col, 

Hoticcs tluvaction of tlie Anstro-Hungarian Government in prohibilingthe im|>ortatioB of 
cuttings and even vine seeds from t in; United States. Considers the prbhihition too sweep- 
ing. (J. F, ff.) 

1019. Halsted, B. 1). Wbat tbe station botanists are doing. <Bot. Ga/., vol. xvi, 

Crawlbrdsville, Ind., Oct. 16, 1891, pp. 288-291. 

A general statement of tlie work of l»otanists at 22 different agrioultnral cx|>erinieiit sta- 
tions. Most of these are doing mycologieal work (see Exp. Stm Bu!l. Ho. 7, u. S. Depi. of 
Agr., Washington, 1892, xp>. 17-19, under heading of Report of the Section of Botany of the 
Association of American Agricultural Colleges and Experiment Stations). (J. F. J.) 

1020. HxtRRiNGTON, Mark AV. Meteorological work for agricultural institutions. Ci'Exp, 

Sta. Bull. Ho. 10, U. S. Dept. Agr., M'asbiiigtou, Feb. 3, 1892, pp. 23. 

On p. 16 states desiraldlity of making observations on the appearance of fungous diseases 
of plants wiien dependent 'bn "weather conditiona. By observing these, preAlictlons might 
be made as to the appearance of plant diseases, (d. F.'J.) « 

Klebaiih, H, Deber Pfianzenkrankbeiten und deren Bekampfung. Rrenieu, 1892, 

'' ' PP*"'^'^* .. 

A popnlar sketch of plant diseases and*liheir remedies. Periih^hirtinn sttohi seems to be 
diamded in Gennany, and itis recommended not to kee]) sfrohua in eultivationtogetber 

with native or imported species of Ho remedy is known. Tim iuilhor recommends 

' theiiot-watertreatmentiis most'snccossfnU against ■■snuit ill 'the rereals. and describes this, 
and other kinds of treatments. (T, H.},., 
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1022. [Ma ynard, S, T.] The amonnt of copper on sprayed fruii. Hatcfi Agr.' 

Exp. Stji. Bull. No. 17, Aiulierst, Apr., 1892, p]>. 88-40. 

i.ric*':-, .diortaecoinit of analyses made, of grapes and a/pples to asceid aiii tlio ainoiint of 
rf.pprron the J'rait.. On one sample of the former O.UUli of I jK'r fMad: was fonml and on 
another no traee whatever. < )j> one. peek of apples there, was 0.01’2 of a graiiii of eoj>per, this 
ainoiiotr«M|uirin,i>’ ahout2,{)00 ha.rrels of ap]»ies to yi<‘!d an onne.e or t he copj>ero\ hie. (,| . F. ,1 ,) 
Se»‘ also vol. xix, May 12, hS'.fi, pp. 275-2Tf», under title " Ls il. dangei'ouH to .Sjoaiy 

fruit tr(‘es with solut.ioii.s of poisonous snhstanees in onha* (o preeeiil d(‘predatiojis from 
destrueti\'e insects F’ 

M'cA,lpix,e, I). Eeport of the vegetable pathologist. <'>iEAgr. Victoria., 

Bitll. N’rn :I2, Alelborirno, ,) itly, 1891, pp. ofMlO. 

(jiv«‘s a genei'al outline of the work to he nmlertaken hN' the < lovermueiit in investio-atiuo’ 
plant diseases. (,r.P.,T.) ‘ ' 


1024-. Nealk, A, T. [Introduction to report of F. B. Chester on fungicides for grape dis- 
eases.] M-IOel. Agr. Ex'j), Sfca. Bull. No. 10, Newark, Oct., 1890, pp. o-T. 

Mentions the results obtained by t.rt>a.i.inent of vine di.sea,s<‘s in tin*, i7icreas(3(l moinn' A aliie, 
Notes that leaving n nsp rayed row.s in the cimter of a vim^yard tends t(> fltMiiaatee the I’eai 
value of spraying, 'fhe unspra.yed vino.s shonld ont.side.’id’ all I he good iidinences of tlie 
sprayed ones in order to obtain an a»?cairate knowledge of the va.liu‘ of the fnugie-idtn Not es 
also tliat antbraenosecan be lield in eheek by Bordeaux mixture and by c;u’honat<s of <*op|a‘i'. 
Argues in favor of using a spray of vinegar to clear grap{?s of deposit, of cop|)er, should it 
be conspieuous (.see Exp. Sta. Itee., vol, n, U, S. Uept. of Agr., Wasliingtou, d uly 1S9I lin 
7.1 2-7 Ki.) (J. F. J.) " ' '■ ‘ ‘ * 


1025, Neale, A. T. [Eeport of the director of Delaware Agricultural Experiment Station.] 
<TI)ird Anil. Re])t. Del. Agr. Ivxp. 8ta. for 1890 [Kcwjirk], 1891, jvp. 7-24, 
bgs. ■! . 

kefer.s to the diseases of ])la.nts inve.stigat('d l>y lYof. Chester and mentions the pi^actieal 
results of tin* wmrk in orchards and vimyards. Mentions also invostigalions made on 
diseasifsor various held crops. On page 22 i*efcrs to studies on copper on grapes and in 
potatoes. Analyses of the former sliow ahont 47 pounds of metatlie cojjpei- in 1 (lOl) 000 
pounds of grapes. In iiotatoes the pulp showed from 1.2(5 lo l.dO pounds of (jopper no,* 
1,000,000 ])oirnds, while the .skin showed from lO to 40 ixuimls in '1.00n,"()00 (see Chester 
F. B,, ami Penny, C.L.). (J. F. J.) ’ 

1020. Penny, C. L. Report of the chemist. <Thir(l Aivn. Ncpf. Del. Agr. Exi), Stu. 
foiM890 [Newark], 1891; pp. 1^^^^ 

On i>p. 140-150 discusses copper on gra,pes and eonelndes that it is nol; injnrions. TTui 
tongue is as safe a guide as anything else, as with 47 parts in one million a distinetlv metab 
lie. taste is perceived; thi.s proportion is the same as that of beef livin'. ( )n p. 154 discusses 
the ai)sorv>tion of copper from the soil, and notes that jiotatoes ahsorl) it t o a. limited decree 
and that it is mainly stored up iu the rind of tlie tnhers. 'fhese eontaiu from 1(5 to 40 parts 
jK'r luiUion, the latter grown in a soil known to be rich iu coppm\ (J, F, .1 .) 


B.---I)ISEASES OF NONPARASITIC OR TTNCERrAIN ORIGIN. 

10S7., [Anon.] Peach trees with diseased branches. <(lar<k (llntm., :>d Hivr.. vol. ix, 
lAmdoii, Apr. 14, 1891, p. 47^^^ 


1028. 


Keim's to an obscure disease du<‘ perhaiis to ovcrricli soil. Notes that: knife in’uning I'nu 
(luently causes gumming, and give.s as a cure semi-starvation ol‘ roots .‘uid trimming l>v 

<Gav(L and ForeHt, v<d. i\\ Nevv Fork, Fe!»,, 1891, p. 


'[A- N ON . ] ' Reach yellows. 

'84, 

Notes decrease of disease in Michigan, huxincrigmc in Mn-VYlaud. Arg'ucvHfiHuntlus tluit 
lienetits are likely to result tnim enforeiMnent of laws against* the, diseiise. States that no 
' cure is as 'yet Icno'wn. (tl.F.J.)' 

[Anon.] , Peach yellows, <Ga-rd.. ObroiLj'M. ser,,. 'vol. .xi, London, Mar. 2r>, 
\ 1892,p.402, icol.,, . 

States that while the di.sease is xmknown hi England it is common in tlie ITnited States. 
Jteters to work ot Dr. Erwm F. bniith, Bhowing contagimis nature of the disease. (J. F. J.) 

Wm- [Anon.] <,Gard.''aBdFi6l(l, -vol. xvii, A,delaiae,.Peb., ;1892, p. 182, 

,, , col. 186,' -iV col. , V ; 

.. 8andy soil witli Gay subsoil seeing Caused by soil being too reten- 

tive ot moisture. luseets have been observed on roots of affected pbrnts. (J . Frj.) 

M0S I , [Anon.]"' ' ' Take-all.”' ' 




, <aard..:aijid Field,' vol.- xyii, Adelaide, ; Feb, F'1892, p.: 


' the d'iseaae.' “ Deailheads” eongidered a 

f-'OhsKlerable differetjceof o'pinioii wan expressi'd in adiacuBBiOB 
ot the subject. (J.F.J.f - ■ ^ 
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1032. Atkinson, Geo. F. Some leaf-blights of cotton. <Ala.. Exp. Sta. Bull. No. 36; 

Aiibiirii, Mar., 1892, pp. 32, pi. 2. 

Describes yellow leaf-blia:ht, (tlie same as black rust of previous papers} as a pbysioloa- 
i(;al disease, due to imperieot nutrition or assimilation. Gives an account of the ajjpear- 
aiuie of the disease on the h^a^'e.s, the injury to which mav be increased by the growth of 
fungi niider la voriJble conditions. Gives details of experiments with various fertilizers. 
esptMially witli kaiiiit and nitrate of soda. The former tends to prevent tiie disease and 
also to iiuo-ease the crop. Gives history of kainit as a preventive, and discu.sses the effects 
of tliB characters of soil on the disease. •* Red leaf-blight” is due to hastened maturity of 
the planl, caused by impoverished condition ot the soil, and may l>e prevented by used of 
proi)er pTtilizers. “ Cereal ite” is .said to produce good results (see Exp. Sta. Ree.', vol. in, 
July, lSff2, PP.SD-S45). (J. F.J.) 

1033. [Berckmans, P, J.] Peach rosette in the South. <^Am. Gardeniiig, vol, xiii, 

New York, Dec., 1892, p. 762, d col. 

Noies tlie spread of disease in the South, as well as its virulent nature, and recommends 
iniraediiite destruction of all infected trees. Wild plums in vicinity should he destroyed, as 
disease appears among these first and thou spreads to cultivated trees. (J. F. J. ) 

10^4. I^ONET, .Jean. Folletage ou maladie nouvelle. <Prog. xVgr. et Vit., 9tli 

year, Montpellier, July 31, 1892, pp. 97-98. 

This seem.s to 1)6 si new disease, which has lately a])peared in the Frencli vineyards. Tlie 
leaves becoim* dry and curl np in the form of a tube, and this take.s place very suddenly, 
whih- the ]ietio]e shows an annular in<nfiion at the l>ii8e of the blade or wliere tbe petiole 'is 
Joined to the stem. The leaves do not droj) otf but remain on the trees in this abnormal 
])Osition. High wiiuls may be the cause. (T. H.) 

Berberry, W. Disease in Cattleyas. <;Gard. Ghroii., 3d ser., vol. xi, London, 

Feb. 27, 1892, p. 276, 1 col, 

Des<u'ihes a disease affecting orchids which cause.s the pseudo-bulbs and leaves to cliange 
from green to yellow and black. In one case the diseased portions were cut from the leave.s 
and when planted recovered. The editor recommends cutting out diseased ])ortioiis and 
washing the wound with Condy’s fluid or carbolic acid. (J. .F.J.) 

i03»0. — , G. Tomato disease inTeneriffe. <Tlie Garden, vol. xxxix, London, June 

20, 1891, p. 572, i col. 

Refers to an obscure disease wliicli causes plants to .shrivel up on cold, clear nights, with 
dew but no wind. Tlie ])hmts rec*over wdien the weather ])e<*omes warm. (J. F. J.) 

10^7* Gharltox, j. Pruning and canker in fruit trees. C^Gard. Chron., 3d ser., voL 

XI, London, Jan, 16, 1892, p. 83, i col. 

Records curing canker by close priming of diseased trees. (J. F. J.) 

GnUARi), IL Maladie de Californie. c^Ghron. Agr. dti Ganton de Vaiid, vol. 

V, Lausanne, Mar. 10, 1892, p. 116, 

Refers t() the destructive nature of the Galitbrnin vine disease and notes the demand of 
various societies in France that the Goveriunent prohibit the introduction of vines from 
California and from Auierica in general. (J. F. J.) 

1039. I) G. ML The violet disease. Am. PJorist, vol. vn, Chicago and New 

York, Jan. 14, 1892, p. 492, 1 col. 

Notes appearance of disease on certain varieties of violets. Remedy consists in picking 
off affected leaves. (J. F. J.) 

1040, JIegrully, L. Les Tetranyques et la brunissure. < Prog. Agr. et Yit., 9tli 

year, Montpellier, Ang. 21, 1892, pp. 169-170. 

F. Sail lit claims to have discovered a new di-sease of grapevine, due to insects. These 
are red s])iders which live upon the lower surface of the leaves, where they 

produce a silky tissue, rather loose in texture. The leaves attacked in tiuB way turned 
yellow, faded, and soon dropped off. Viala considers this ease to be a mere coincidenee, 
since, acconling to him, the leaves were killed by Plmmodinphora viU,% although the color 
of the spots oh the leaves was bright red, not brown, as in the ‘‘bniiiissure,” Several 
correspondents state that this disease seems to start in places near the roads, irvhere it often 
has been observed to remain without going farther. <T. H.) 

104 !• Dod, G. W. Basal rot in daffodils. Gard. Chron., 3tl ser., vol. X, London, 

Aug. 8, 1891, p.; 173,,, F col. ■ 

Notes the presence of an obscure disease in hullis, due, It is thought, ta impaired couati- 
tiitiona arising front unsuitable cultural conditions. (J. F. J.) 

1042. Gaylord, ,Edson. ^ Proning orchard, trees. ■ <] 0,range ■ Judd FMrmer, 'Yoh-xi, 

: Chicag.o, Fol>.:27, 1892, ,p. 133, f col. : 

' "Argues Against, too, greattrimming of. fruit trees, in,, the 'Northwest, as it ■ remlers.' them, 
liable to be killed by the hot suit [sun scald] . (J. F.J.) 



404 


I'l , T. C. Splitting of peaches and nectarines. < Gard. Gliron., 3d ser*, 

voL X, London, Oct. 24, 1891, p. 493, 4 col. 

Al tribiites this trouble to eoiKlitioiis of moisture Jiiul beat. B- W-) 

1044. llAMAXX, Valentine. Violets. Am. Florist, yol. vii, Chicago' and New 
York, Jan. 7, 1892, p. 461, 4 col. 

States Vielief that disease is due to piantina; out late and to the plants being grown too 
delieately., (J.E.J.) ' ' 

14145 - IIellier, J. B. Peach yellows again. Agr. Jour. Cape Colony, vol. iv, 

Cape Town, Dec. 17, 1891, i>. 135, 4 coL 

Refers to the article in Scieutitic American (see No. 306), .stating that the disease is due 
to starvation. Boes not so regard it, hut Indieves lowered vitality inay make the tree more 
susceptible to tlie disea.se, hence recommends tlie u.se of potash fertilizers, especially 
wood ashes, to keep fruit tree.s in good condition. (J. I\ J.) 

1 # 46 ® IIeyer, Eduard. Eine neue Krankheit der Eiclieusckalwaldmigeii. Allge- 

meiiie Forst- iind Jagdzeituiig, Danustadt, Dec,, 1891, pp. 438-439. 

A supposed new disease has appearedriipon oak tree.s 2 years old in xdantations near Alzey, 
in libeln-Iiesscn. Tlie leaves show curled margins and'soou fade away, and the branches 
<li6 soon after. In tbi.s manner numerous trees have been destroyed, but tlie nature of the 
disease is not know n. Prof. Hartig supposes that the disease is due to a fungus, the myce* 
lium of W'hich lie claims to have discovered, but not yet described. (T. H.) 

104 7 « Hopton, E. The cultivation of the peach (Persica vulgaris). <_Dei>t. of Agr. 

Victoria, Bull. No. 14, Melbourne, Dec., 1891, pp. 134-137. 

Notes the occurrence of “yclluws” in Tictoria. States that he believes it was stamped 
out of his orchard l>y digging away the old asid substituting fresh soil. Doe.s not know' any 
cure and reeomineiids the' removal of the tree w'lien the di.s'ease lias attacked it. For “curl 
Might” recommends, when the tree is coming into leaf, clearing the earth Itoiu flic collar 
of tlie tree and w’atering wifli 1 pint of coal tar to 6 gallons of water, repeating the same 
when the. fruit is set. (J. F. J.) 

1048. Leloxg, B. M. Eastern peach yellows. V^Aiiu. Kept. State Board Hort. of 
Cal. for 1891, Sacramento, 1892, pp. 405-410, fig. 1. 

Gives a statement of the wide extent and destructive character of the disease, advocates 
prohibiting tlie imxiortation of trees from outside the State, and advises iigsiinst buying 
tree.s fronrioealities outside of California. (J. F. J.) 

1040» MagOwan, P. Disease in peach trees. <Agr. Jour. Cape Colony, vol. iii, 

Cape Town, May 7, 1891, p. 201, 4 col. 

Asks x>each*gro\vers wbt>se ti'ees are affected by “chlorosis of tlie leaves, .su]>posed to bo 
the same disease as the American yellow's,'’ to try the effect of mixing sulphate of iron 
W'ith the soil about the trunk of the trees. {4. F. JJ 

1050. MacOwan, P. Peach yellows again. <CAgT. .iour. Cape Colony, vol. jy, 

Cape Town, Dee. 17, 1891, p. 135, col. 

Itefer.s to work of Dr. Erwin F. Smith, and to the .statement of kleehau tliat A^jarhuh' 
mellewn is the cause of the disease, (fuote.s Surgeiit against tliis theory and argues against 
it himself, arguing in favor of a bacillus being tlie cause. .Mentions a disease of the olive 
produ(;ed by "a siiuilar organism, and one of young blue-guin trees. Recommends the 
immediate liestructiou of the latter by lire. (d. F. J .) 

1051. « MacOwan, P. Yellows in peach trees. <CAgr. Jour. Cape Colony, vol. ui, 

Cape Town, Altiy 7, 1891, p. 208, 4 col. 

Refers to an articb; in Garden and Fore.st to the effect that the disease in New Jersey is 
caused liy a s^iecies of root louse and may be ciired by the a}TtiJlication of kainit or tobacco. 
Questions this assertion and note.s that examinations of trees in South Africa have tailed 
to reveal any imsect or m.sect injuries. (J. F. J.) 

1052. Meehan, Thos, Peach tree “yellows.” <^MecIianks Alonthly, yol, ii, Cernian- 
, ■ ■ .town, Pa., M'liy, .1892, x>.' 80, 4 col. 

Notes the fact that w'hile xieacb trees have been shipped in large quantities to the South 
and to tlm Pacitic coast from the Northeastern States, yellow's has not appeared iii either 
locality. Yet as soon as they w’ere sent to Michigan and some other States the disease 
♦apineared.^ Queries wdiy this should be, and refers to reasons suggested in a previous 
niimber of the Monthly (see No. 679) [i. e., because the disease is diie to Agariciis melleus. 
wMch does not occur where the disease is absent], (J.F, J.) 

Meier,' Hermann., .Yellows ia .peach trees and disease ia, hop plants, <CAgr. 

Jour., Capo' Colony, yol.. I'V, Caj>e'Town, Nov. 5, 1891, p, 105^ f 

", .Notes thcr.occuiTe.nce o,f what may fo^eUows and asks4for information.' States also' that 
' " rust had appeared on 'hop jdanis, ■ (J , 'Fk. J,)' ■ 
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1051. Peck. I). E. Fruit tree sun-scald. <[Orange. Judd Famiorj A^oi. xi, Cliieago. 
Mar. 12, 1892, p. 164, ^ col. 

Arjivies ai^aiust excessive 'trimiuin^r of fruit trees in tlu;* Xort Invest, as the liot afternoon 
81111 is liable to produce sun-scald if the toil he too open. (J. F. J.) 

Peiiingitey, L. Disease in orange trees. <AgT, Jour. Cape Colony, Cape 
Town, Apr. 23, 1891, x>P- 192-194. 

Bcscrilies a disiuise in which the leaves hecouie yellow, .a 5^11111 exudes from the hark alun e 
the ground, and the roots wlnm exposed give oiit'an oiren.sive sinelL The trouble occurs in 
all situations, and is supposed to he due to a fungous jiarasite. (J, F. J.) 

IlOBiNSON, NoMiMAN. The “die-hack” question again. <Fla. Disp. Farm, and 
Emit G-rower, 11 . ser., vol, iv, Jacksonville, May 5, 1892, pp. 352-353. 

Considers the disease in the greater numliei-of cases due to “iiJ-baiauced or defective fertili- 
zation.” Gives analyses of wirious kinds of soil, and thinks that in one ease at least the 
cause of the disease wms defective drainage of tlie wsubsoil. Believes t hat the application of 
lime to the surface and good drainage below the surface will be henetieial. (J. F. J.) 

Tayleb, Will. Cracks and spots on pears. <^Gard. Chron., 3d ser., vol. 
XI, Fel). 6, 1892, Loudon, p. 180, 4 col. 

Thinks tliat climatic intliieuces, such as an east wind, are the most important causes of di.s- 
oases of ])laiits. In imse of the pear, states that the strongest ]U’edia})08ing <‘arLso is a crude, 
infertile subsoil. In a note by the editor tlie appearance of injuries caused by Funeladium 
and tiyiiiHiisporangium are hrietiy described. (M. B. \Y.) 

1058- Tepper, j. G. 0. “Take-all,” audits remedies. <Agr. Gaz. K, 8. Wales, vol. 
Ill, Sydney, Jaii., 1892, fip. 69-72. 

Describes the appearance of a field ahected by the disease, and notes that it has been 
variously ascribed to fungi, insects, frost, iti efficient fortilizatiun, (‘to. Sketches the gene- 
ral needs of plants for growth, and concludc.s that the disease 1.8 due to stamaliou. Gives 
instances wliere nianuriug or fertilizing had prevented it, and ad\'ocutes use of manure for 
its prevention. (J.hhJ.) 

1059. Van Deman, H. S. The relative merit of various stocks for the orange. <Div. of 

Pomol. Bull. No. 4, U. 8. Dept. Agr., Wasbington, 1891, pp. 1-17. 

Notes that sour stock is generally free from disease, esiWMdally l/ttZ dr //enuf , and recoin- 
nieiids the grafting of budded stock on it rather than on swt^et, *8our seedlings are atiected 
by leaf-scab, but when budded the tlanger from tlii.s i.s over, a.s the disease does not alleet the 
sweet to|>, .Vriunoniacal solution of coirper recommeuded for trial. Mai di goma occur.s in 
Louisiana among s-weet seedlings, and is there known as “sore siiiu.” In California it has 
been treated by cutting out dise.a.sed word and painting with rubber i>aint. Sour stock is 
used there also*. For a leprint of tlie article, together with notes on Mai di gomxi, by W. IL 
King sec No. Uoti; also Agr. Gaz. N. S. Wales, vol. iii. Syduev, Feb., 1892. np. 129-141. 
(J.F.J.) 

1060. [Vakious.] Black-knot. Ann. .Keitt. State Board llort. of Cal. for 1891, 

Sacrarneiito, 1892, pp. 431-432. 

A discussion on black-knot of roots of nursery stock and grapevines, some, stating the 
cause to be moisture, others that the trouble is due to the stagnation of sap or bursting of 
sap ve.ssels. (J.F.J.) 

(See also Nos. 1005, 1010, 1068, 1108, 121^^^ 


C.-DI8EASE8 DUE , TO FUNGI, BACTERIA, AND 'MYXOMYOETES. 
l.~.KELATION18 OF HOST AND PABABITF. 

1061. Burrill, T. j . What are the possibilities of originating a class of pears exempt from 

blight? <]Fiwl Am. Pom. Soe. for 1891, 23d session, 1891, pp. 66-70. 

Notes tlie. cause of blight to he a microorganism {Micrmotmis amylumruF} mid describes 
it.s general appearance ami mode of growth. Believes it possible to overcome blight, and 
siiggest.H testing the ability of diJierent varieties of pears to resist blight bv inoculation. 
(J.TLJ.) 

1062. C[OOKEJ,. M, C. Fungi on various trees. <^Gard. Glirom , 3d ser. , tx)!. ix, Lon- 
; ■ doUj 'Jau. 24, 1891, p. 123^.^,coL 

Notes that various sx>ecies of Polyporei occurring on tree.s attack onfy decayed i>laces, and 
not the living, healthy tissxies. (J.F.J.) 
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1063. Hai.stbb, B. I), 'Parasitic fuagi as related to variegated plants. <[>vilL Torrey 
Bot. Clul>j vol. XiXj N( 3 \v Yorkj Mai*. 5, pp. 84-88. 

!li(‘ fact that. idaJits with vurieuaiea leaves seein luftre hu bJ(aUaio the at tad^ 
than those not, variegated, (lives a, li.st vl' the .i-aaierit, ol' plaiji.s eoataiuiii^ speeaes with 
v:irie;j,a!e<l leaves aioi the •'eiieraattaclviiia; each. Xotes tluit th(3 inore widely t!i(j liA'l»t spots 
are stuttered uvea- the leal', tla* ni<a-e ^^vuerally the leaf is discaised. Oousiders it natural for 
vai-ieaated plants to UliL-'ht, iuasinucli as they arc <lcprived (d* a lary,e part of the lU'ceHsary 
cbierojdnU and an 3 in' a, weakened condithm in conseqatMu-e (set‘ no(i<‘(' in Scitaice, vol. 
xi\ idar'. -e, jf. 172, I- col; also Bard, and Forest , vol. v, Mar. 2;?, 1S'.12, \k 142. where 
t li«‘ paper is Vi'viewed and’an a.rauiaent advani-ed auaiinst the use oi‘ variejL^ated i)lant8 as 
oraaniental i'eatures in land s(ra pc garden iag). ( J . F. d.) 

i0«,>4. Ha[,.stk!j, Ik D. The influence 'upon crops of neighboring wild plants. <Fr(.>c. N. 
.1. State Hort. So<?.,, ITfcU meetiiig,, N<iwai,‘k, 181)2, p|>. 110-122 (reprint 13 

pp.). 

8iiuws the interrdations hel.WBcu wild and I'.nltivated ]»hyitH, esjieeially as regards the 
edeets (d fmigi apon such crops as lettuce, ceUvry, spiiuu-h, etc. Insists upon the necessity 
of k eeiting t lie plants healthy l>y ]>i“oper cultiva tioii, socdi ng, <3tc. i f t his bo dinic, and then 
a fniigieide used, its elTect*will he most marked (sec Hot. (laz. xipr., 181)2. vol. xvii, pp. 
!i::-H8, under the title '-Some fungi common to wild and cultivated plants. uith aiew 
changes in phraseology. An extract abso given in Science, vol, xix, Apr.2t), 1892, p. 219, 
col), tJ. F. J .) 

( 8e<.* also IV'i,?. 1223. j 


1 1.~ DLSEASKS OF F1E1,1> 1) ( J A HDKN BltorS. 


f Anox. I Lettuce mildew. 'C'Clanl. Ohron., 3<l sor., vol. xi, London, Apr. 23, 
1892, p. 534-535, ^ <p)1. 

Note.s occurrence of L’lvortto in market g;»rdeiis near I.oiidon amBiuotes from W'. 

G. Sniith rcincdy tor satne. (J. F. d.) 

[Axon. I Potato disease. <CAgT. Unz. N. 8. Wales, vol. iii, Sydm*.y, Jaiu, 
1892, p. 77, 

(rives a stateoient oi th<^ general nietbod of cidtivatiiig the potato mid says that the dis» 
ease caused by PhijtopMhom infeatans' is not known in I^ew South Wales. (J. F. «L) 

1067. AirriiUR, J. 0., imd Golden, K. K. Biseases of the sugar-beet root, c^lhmlviB 

Univ, (Indiana) Agr. Exp. 8ta. Ball. No. 39, vol. iir, La Fayette, 2 Vpr. 13, 
1892, pp. 55-62. 

Describe a. disease due to a luicterial jiarasite which affects in a markeil degree the por- 
centage of sugar derix'cd from the heels. Beet scab, (ainsed l>y Otmpont ambieit Tluix., also 
desmdbed and illnstrated. This disease originates from the\soiI and is (urused by the 
sfiores lying tlienu ilm-ived from some previous root croin Ithder core .spots, tlie origin of 
which is uhkmnvn, at. so described (.see ( Jard. Chroii., Loiahni, d une 4, 1892, p. T2C5; Exp. 
8t'a. RcCm vol, III, July 1892, pp.85‘U.S55; Agr. Sci., vol. Vi., Ang. 1892, jip. 989-281 ; GtmL 
and Forest, vol, V, Apr. 27, 1892, p. 204). (J, F. .1.) 

1068. Bailey, 1.. H. Some troubles of winter tomatoes, '-((hn’iiell Univ. Agr. Exp. 

•Sta. Bull. No. 43, Itliaea, N. Y., Sept., 1892, pp. 149-158, iigK. 4. 

Bescrilic.s "winter blight' of tomatoes, a disease allecting plant.s in the forchig hmwcH. 
This attacks the leave.s ainl soTuetiines kills the plants outriglit, Probalily caiused l»y Ikuo 
tcria, but is tlitfereivl from the Inu-tcrial disea.se of potaioc.s. Noreiucdyyet known, but it is 
recommended to remove all <li8(%‘t8ed pbuita as soon as observed. If 'dJst;ase becomes very 
.severe both |jlaals and .soil .slioidd be removtul and a new start made. (Jommon bhglit, 
caused by /Vtairat, also described. .Spraying with aainioriiaca I carbonate of 

cojiper is recommentled. Hoots of plants are also attacked by nematode root galls. 

- (J. F. 3.) , 

Behrens, 1. IJeber das Auftreteu' des Hanfkrebses im Elsass.-'' ■ <^Zeitscb. 
Pllauzenkrank., voL L Stuttgart, 1891, pp. 20S-215. 

Two fungi have been oh.serve(l injuring hemp in Elsass, namely, a Sckrotinia, the species 
of which cbiiitl not be ascertained, but seemed to be fuckeliana or Ulmi/iana, aod 

nosponi eminabiti Bp. Jiov. The author examined two crops from 1890 and 1891,- and several 
stems from the first year’s collection showed the presence of No ifof/o/fbs', how- 

ever, wm.s observed on material of the following year’s crop, altluingh the sterna .showed 
nunieron.s byplueof afiiiignslike tho.se from thepreceding year. By traB.sferringthi8 tuugu.H 
upon bread, sclerotia develo{>ed very abandantly, but no The fnnghs proved to 

bcui ^S€Uratduia, of which the .species ana is w'eli distinguished frinii /wc^'eKana liy not 
Inmng the iilofri/tw fructiflcation during the myceVial stage. Further studicH are neces- 
sary tor the specific identiticatiou of this fungus. Mdemoapora cannahk U red and occurs 
Upon the ba.se of the .stems of hemp. It not bidy lionrislies upon the hemp, but also upon 
' the Testing stage of in*.a,Avhicl? it destroys entirely. (T. H-)' 
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Bos, J. Ritzkm'a. Be klaverkaaker, eene' 2 !ich meer en meer uitbreidende klavar- 

ziekte, <Wageningen, May 16, 1892, pp. 13. 

ContaitKs a jxcaiernl sketch of the canker, -which alfects Trifolmni prateme especially, due 
to /S'c^ero«!i7ri'«Or(foh'orfc/??.. Beside.s a description of the life history of this fausus, the antlior 
gires sorao statements as to thfi eradication of the disease, and vB-omnieiids digj;-i«g out the 
infested parts of the clover tield and burning the plants in a pit which has "beeii partly 
iilled -with quicklime. The disease has been observed in several pdaces in Hoiland, * 
especially ill Grdiiiri gen, Zeeland, and oS'orth Brabant. (T. H.) ’ 

1#71® OoBB, R. A. Notes on the diseases of plants. , <^Agr, Gaz. K. 8. Wales, voL 

11 , Sydney, Oct., 1891, pp. 616-624, pi. 2, figs. 5. 

Givcrt notes on diseases of plants, as follows: Onion mildew, caused by Peronospom 
^Meldeitiana, and for which Bordeaux: mixture is recommended ; tobac <,'0 mildew, caused by 
Teronospora hjamjami'^ potato blight, murrain, or rot, caused liy FhytopJitkora wfestmik, 
altliough not yet known in the colony, is fully described so that it ina y be known if it should 
Eippear, Bordeaux mixture is given as one preventive, clean culture and high molding 
lieiiig others ; and banana disease, the cause of which is unknown, but may bh due to a 
i'ungus attacking the roots. Mention is also made of the occurrence of liread mold on 
granges, supposed to he caused by i nj ury to the fruit. (For portion relating to diseased 
banana plants, see Bull. Bet. Bept- Jamaica, No. 31, May, 1892, p. 2; also, under title of 
‘•‘Banana disease in Fiji. ’ Bull. Miscel, lufor. Boyal Gard. Xew, No. 62. Feb., 1802. pp. 
48-40.) (J. F. J.) 

Cobb, N. A. Smut. <^Agr, Gaz. N. S. Wales, voi. :n, Bydney, Nov., 1891, 

pp. 672-677, figs. 4. 

.Describes the various forms of smut <if censals; caused in oats by Pstiiapo mmue,- in 
■wlieat by U. tritici, Proeptitia occulta, and Tillctia ftxitensi ; also describes smut in maize. 
Give.s various methods of treatment, mainly hot water and “ bluestone. ” These last are 
re.commeiided for ali the smuts. (J.F. J.) 

107^. C[OGKRELL], T. D. A. The new coffee disease. C^Notes from Mus. Inst. 

Jamaica, 1^0.27 [Kingston], Oct. 29, 1892, pi. 1. 

Belers to disease of fungous oi'igin affecting leaves of coffee. In appearance the disease 
rrsembles pwtato rot. The name of the fungus wa.s not determined. (J. F. J.) 

C[ockrbill], T. I). A. The sugar-cane fungus. <^Notes from Miis. Inst. 

Jamaica, No. 18 [Kingston], July 23, 1892, p. 1. 

State.s that s[>eeirnen.s sent fi'om Trinidad affiadiug sugar cane behuig to a. si:>ecie.s to bo 
described as TniUnla mccharl Eli. &. Ev. Says also that a bacterial disease may be present, 
but of this tbere is as yet no absolute proof. ' (J. F. J.) 

<J[o<>kEj, M. C, Tobacco disease. <^Gar(l, Ciiroii., 3d ser., voi. i\. London, 

Fel). 7, 1801, p. 173, I 

Notes the (yeeurrenee of Peronospom Injoscyanii in Australia, where it attacks tobacco 
lea ves. De.scribes tlie appearance of the fungus, and suggests luirning all diseased plants, 
I^fms not believe spraying with fungicides would be of ahv benefit in checking tins disease. 

(J. F. J.}, : , ' , ■ '■ ■■ 

1076. Detmers, I’RivDA. [Fungus on Bactuca.] <^Ohio Agr. Exp. Sta. Bull. No. 44, 
Columbus, SepH., 1892, pp. 145’-146, figs. 3. 

Describes general appearance of >SVptoriu enmsimilh, introduced from Lactuca mariola to 
: lettuce. (J.F.J.)' 

1077.. ;1)BTMERS, Freda* Scab of wheat. <]Ohio Agr. Expu Sta.-Buli. No.,.44,' Co- 
hiinbus,. Sept.,', 1:892, pp. 14'7“149, ligs. 2, 

Descrilics appearaiice and mode of attack oi' Fimspormtih calnwriini W. Sm., camsing Avheat 
sciib (sec Am. Agr., voi. LI, Dec., 3892, p. 756). (.1. F. J.) 

1078, .Haested,' B. 1). Anthraenose in beau seeds, .^Gard. and Fhirest,' voL; v, New. 

. Nark, Jan. '13, 1892, p'. 18, f col.- ■ 

States the disease is cansetlby Describes general appear- 

ance of affected seed, and says that those showing disease did not germinate as well as 
heidthy seed, and the plants were diseased. Advocates soaking .seed in solution of 3 ounces 
of carbonate of copper, 1 quart of ammonia water, and 4^ gallons of water. (J.F.J.) 

1079. Hadsted, Some fungous diseases of th© celery, <^N. J. Agr. Exp. Sta. 

Special Bull. Q, New Brunswick, Apr. 21, 1892, pp. 12, figs. 14. 

Describes celery blight or “ rust ” as caused hy Cnrcospord apU, giving an account of suc- 
cessful treatment with ainmoniacal copper carbonate solution; (celery leaf-spot due to 
loBiietit apii n. sp; another leaf-blight, due to Septoria petmsdim x ar. upu ; celery rust 
lyropcr, d»ie to Jhicduia huUptnn, aml a bacterial disease of celery that attacks aiui destroys 
the hcaj'ts of the plants. It iS though+ that ainmoniacal eoppcT carbonate solution can be 
succesafullv used for all three d tseases (see also Am. Agr., July, 1892, voi. li, pp, 426-437; 
Exp. 8{a, Roc., ^ ol. in, July, 3892, pp. 884-885). (J. F. X.) 

b3i92~N<L:4— -r ' 
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1080. li u:\iPi I ,1. E. Tlie powdery mildew of tlie cucumber (ETysiplie ciclioracoarum 

DC.) <:Niiitlt, Aiiii. Kppt. Muss. A^r, l^Axp. S'tJi. for 181)!, Auilicrst, 1802, pp. 
222 - 226 . 

DfSC'riiH‘8 t!u‘ :i})]u‘,aranw a, ml of tho disfs-j.sc. li’<‘ro!nii>(‘ii(ls ;j,s a la-crf-nlivo 

ii .solulioii ol\suli)iiKU! of potassimu (liyoiMtrsrili>hur), 1 oiinw to Ilona of wnWr. Stroii,ii,'or 
solulioiia inini'e Mn^ leavoa. Ainmoniaral oarbonalo. of c, upper aohit ion als(> ellect ivr, but, 
vapor of aiilpljnr bet, (or Ihaii (.‘illjer, eare bo,in.i>- taken not to lm\-c t.ho anlphur burn (are 
■JSTo. 3':)4). PI.E.J.) 

1081. liUMPiiiti'A', J. 1^. Tlie rotting of lettuce (Botrytis vulgaris, ¥r.). <Niivtli Aiin. 

Eept. Mass. Agr. Exp. Bta. for 181)1, Aiuhorst, 1892, pp. 219-222. 

Dosoribea tlui disease, as due to ]M>aaibly />. iUfhjann, and iraeea its dovelojniHint, 

Cousidors B. vulqarin to be the eouidial stui;e of soim5 Seb‘t’otiiini-pi’Oiiiiein.y,‘ FeBza. 
IlecoiuniBiuls clean euitnre and keeping plants in a, healthy conditviuii as boat preventives 
(see No. (J. P. J.) 

1082. HtjMPiiREY, J. E. Various diseases [of potato, etc.]. Aiui. Kept. Mass. 

Agr. Exp. Bta. for 1891, Aiiilierst, 1892, pp. 226-285. 

Preliminarv notes on diseases of tlie following plants: Potato, oansed by a species of 
Macrtii>' 2 ^(mu!H ; cnemnber, <*aiised hy re mmmim ( 0 sp.; i-ye, caused by f-ro/iyr/itf <>«<;« 

■\VaHr., and also by Fiucinia ruhiffo-vera (DP.) Win t.; eabbagt% oaiiseal by /■yfri*//n)d/Oji)//ora 
hramcfe Wor. ; oelery, oansed by a s]teeies of CereoKpora or SejttorUi, probably that dese.ril)e(l 
bv ('Hester as S. pkrob^eUni viu*. flp/t., occurring in Delaware; clover, caused by fJrorni/cis 
tfifolii iiiid Ffdpthrinehtiii trifolii Kze.; tisli eggs, canstal, by Atihlya raet-tnom Hild,; black 
jjoplar, eansed by Alelanip^oru popuHna (dami'.') Lev.; chestunt, caused I >y ec/treo- 

Umea (B. & C.) ; also plum and tebac(a) diseases. (J. if'. J.) 

1083. Jones, L. K. Plant diseases. Agr. Exp. Bta. Bull. IsM. 28, Btirling- 

toii, Apr., 1892, pp. 15-36, tig. 1. 

The following diseases .are discussed : (1) lN>tsdo blight and rot; thi.s was 8ne.<j(iSHfnUy 
trirded by tluf Use of Bordeaux inixture; the question ivliether it will |iay to spray i's 
answered in the allirmative; the expense of spraying and nn.*thod of making niid applying 
the inixture are given. (2) xi now potato diseas<', differing in vurions respo(*ts froin tlie 
ordinary bliglit, and thought to be possibly due. to bacteria. (Ii) Potato a<Mib, wliich is 
described nininiy Iroin the North Dakota Agr. Exp. Sta. Bull. No. 4 (.see No. 382). (4) 
Apjdo and pear scab, both (d‘ wdiich wen? snceessfully treateil, annnoniaeal eop]>er carbonate 
solution being preferred to Bordeaux inixture, as it doi?s iiot inj un? tlie. foliagt? and is elu'-aper ; 
directions are given for making and applying the fungicides. (5) Oat snint. wliich can he 
prevented by the Jensen bot-watm' treatment, and for wliieb directions art? given (see Exp. 
8tii. Beta, A- oL 111,. July, 1892, pp, 8t)l--S92). (J. P. J.) 

1084. Kkiic, Chas. Diseases of eggplants. Bisp. Eurin and Fruit Grower, n. 

ser., voL IV, Jacksonville, Apr. 21, 1802, p. 307, 4 col. 

Notes the “falling” of eggplants as due to Bvylll/mcai t/c/jarguaet/a. (’ousidtirs the “fall- 
ing” the same as “damping off,” and gives onlyi’cinedy knoivn to liim as plenty of ligid; 
and air and not too ninch moisture. (J.~P. J.) 

lCl8t5# AIcAlfine, I). Vegetable pathology. <Dei)t. of Agr. ' 'Victoriu, Bull. No. 
14, MeJhotiriie, D(3 c., 1891, pf). 21-50, ])]. 3. 

BiAa's niort:! or less c.oiuph^te accounts of t in*, following dis<;ascH: (1) Ivust of wheat:, dt*,Hcrih* 
ing its cause and life history, and giving n. list of host plants: it is due to lUircinta 
limniinlh', (2) Wheat blight, title t<> (t!) Club root of cauhilowers, cabbages, 

etc., (Inc to Pkfiiuiiitliophora bntmar, mentioning the tatndltions favtiring the (lisiumt? a.nd 
giviiig a sketch of the lifVj history of the fungus. (4) Beet leaf rust, caused by rrompoM 
hetfe. 'i')) liaspberry root fungirs, the ca.use! td' winch is stated to be HlrUoinorph'tt. ((>) Boot- 
gall disease of cucumbers, due to a. nematode worm. Tin.? descrijition.s of j lie dise-ascs are 
acta, iiripauied by notes on nauedies. (J. F. J.) 

1086. LAMSDN-Sc'iiniNKR, F.; ' The fungous diseases of plants. ^ <Proc. 16th Ann. Meet- 

ing' Blast Tennessee Faruiera’ (A;niY.eiitioif, ILiy lit and 20, 1891, .Ntislivilie' 

ISSU, ]I1(. Ifi-l'!-.. ’ 

An address eoneerning various fungous diseast?s, and treating (»f smuts of corn, oats, and 
■wheat; mildew of potato: potato rot and Bcab: rusts of wheal. '<‘mui, apple, and hlackherr.v; 
and ])car hiight. Ghuxs remedies hn* ino.st of these., and diseiisscs fujuid and ]m\vder fungi- 
cid(‘.s, with inean.s of applying reniedhss, and mention of good results ensuing. Issued as a 
atqiarate under title of “ Address on the fungous diseases of prints,” Naslivjlle, 1891, lO"^, 
pp. ;jl, (J.F.J.)y; 

1087. Bn-’.nn, R. P. Our rusted and blighted wheat, oats, and barley in 1890, <Iowa A.gr. 

Exp.' Sta. Bull. No. 10 [Ame.s], Aug., 1890, pp. 391-4ff0. 

Refers t.o the fact that many lands of oats, wheat, imd- barley are invariably injured by 
rust, and gives details of experiments. Mentions Amrieties planted, and notes 'that ail 
varieties except Mauslniry barley wuu'e badly rusted. mo.st of tluun s<> badly as not to be 
worth harvesting. l.>iscussi3S the change in clirnate due to the cultivation of the prairies in 
feiie 8ture and shows the relation between climate and attacks of rust. States that cereals 
arc inner injured by rust where there arc no great extremes of summer teuqieratnre and 
no scA'cre spells of di ought. Advocates sowing of clover to regenerate the land, and gives 
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1087. Spker, R. P. — Coatiuned. 

as the rt'Holt of ol)servat.ion aiid experiment the hjillowiriie: : (1) If oats eoiitirsiie to be grovvn 
tluiy sboobl be sown as early hi the spriiij^ as possible, and only sucli varieties as the E verett 
or improved Aiiierican should be- used; Ci) of barleys the most valuable is tbe Maiishtiry, 
wliieli sbould lie sown early’ tind raised in prefereiiee to oats of any variety’; (11) jUI varieties 
of siiriii;!? wiieat are unreliable, and should be discarded. The best varieties of winter whetit 
tested were Turkish and Golden Cross (see also Exp. Sta. liec., vol. ii, Dec., 1890, pp, 213- 
215). (J.P.J.) 

1088. Stukgis, W. C. Preliminary report on the so-calied. “pole-bnrn’^ of tobacco. c^Aiin. 

Kept. Coim. Agr. P^xp. Sta. for 1891, New Plaveii, 1892, pp. 168-184. 

Diseusse.s the origin of the di.sease, due to a fungus, and caused by hanging the tobacco .so 
closi; n.s to prevent free chculation of air, and by tbe presence of moisture, diie to fogs, dew, 
etc. Describes the effectvS of the disease, and states it is due to a species of Oladoaporiuni, 
wliicli. by partially destroying the tissues of the leaf, gives aeces.s to bacteria, Describes 
methods of culture and gives remedies ; tbe latter arc, better ventilation and improved meth- 
ods of curing, mmnly by artilicial heat (see Exp. Sta. liec., yoI. iti, June, 1892, pp 773-775). 
(J.F.J.) ' , 

1089. Sturgis, W. C. Stem-rot [of tobacco]. <^Aun. Kept. Conn. Agr. Exi>. Sta. for 

1891, New Haren, 1892, pj). 184-186. 

Describe.s a]ipearanceof disease and states that it is due to a fungus referred provisionally 
to the genu.s BotrptJs. Gives brief sketch of life history' and names i t B. hmgibrach iata. As 
remedies, recommends cleanliness, burning all diseased stems and leaves, and having the 
barn floor sprinkled with air-slaked lime and sulphur. If floor be of earth, cover with clean, 
dry earth to depth of 1 inch. Fumigation by burning sulphur also recommended (see Exp. 
Sta, Keo., vol. Ill, June, 1892, iip. 775-777). (j. F. J.) 

1090. Tuaxtek, ,R. Potato scab, < Ann. Kept. Conn. Agr. Exp. Sta. for 1891, New 

Haven, 1892, pp. 153-160. 

Reviews work of Bolley, Arthur, and himself on the di.sease, and cpiotes from Bolley OvS to 
the identity of surface and deep scab (see No. 882). Gives details of experiments in’ plant- 
ing 8(‘abl)y‘ tubers, and concludes that application of fungicides to plants is useless. Recom- 
mends (l)"u8e of seed free from .scab; (2) not to plant oii'land which has produced diseased 
crops of potatoes or beets or bus been feiTilized with manure from stock fed witli scabby pota- 
tot‘S; (3) not to feed scabby tubers to stock without cooking; (4) fertilize with other mate- 
rials than barnyard manure; (5) dig jiotatoes as soon as possible after maturity'. I)escril)e.s 
fungus producing the disease under name of OHsjmrci acabies, u. .sp., and discns.ses its position 
in classification (see Nos. 238 and 311; also Exp. Sta. Bee., vol. in, June, 1892, pp. 77U772). 
(J.F.J.) 

1091. Tracy, S. jM. Cooperative branch stations in the South. <Rept. Sec, of Agr. for 

1891, Washiiigtou, 1892, pp. 5-12 (reprint). 

On p. 8 notes l hat Fuceima coronata attacks and kills Holms lamtus when about ready to 
bloom. (J.F.J.) 

1092. WiNDMiLLER, Fr. Howto prevent tomato rot. <Am. Gardening, vol. xiii, New 

York, Apr., 1892, p. 221, 1 col. 

Gives mxpcrieiice in planting tomatoes for two . rears in succession cm same ground, and 
concludes it is neeeasarv to plant, crop on new ground each year if rot is to be prevented. 
(J.F.J.) ^ ; .. . 

(See also Nos. 1053, 1105, 1101, 1108, 1172, 1192, 1196, 1204.) 


III.-.DISEASES OF FRUITS. 

[Anon.] Apple scab (Fusicladium dendriticum). <(Grev., vol. XX, No. 93, Sept., 
1891, London, pp, 27-29. 

Notes the receipt of strongly developed specimens of this tungiis on leaves of tlie a|iple 
from different parts of the country' [Great Britain] ami a profusion of samples fx'om Australia. 
The recommendations for treatnient by’ spraying with fungicides are quoted from tlie IT. S. 
Department of Agriculture Reports' (see, Gard. Ghroiv., 3d ser., vol. x, Nov. U, 1891, p. 

; ,580). (M.B. W.)' 

[Anon.] Bladder plums. <Gard. Chron., 3d ser., vol. ix, London, May 30, 

■ : 1891, pp. 672-673,' ligs. 2. 

Notes the disease to be due to Taphrim or pruni miA states a close connection 

^ ^ ^ ^ (J. F. J.) 

[Anon.] Citron culture in Corsica. <Gard. Chroii., 3d sex. , vol. xi, London, 

'A- '7 

In noti<'ing a 1 ‘eport of the British Consul at Ajaccio, refers to diseasi's affecting the tree. 
“ Wliite-root' ’ is the worst Due to a fungus attacking the cortical tissue of the root. 
Describes api>earancc. Recommends, (1) i>ruuiug to the quick all roots deprived of vitality 
and apportioning branche.s to corrtispond to ro<it sy'stem. and then surroiiudiiig tree with 
<le.ep trench witffa free passage for overflow of water : (2) pruning aii'ecfced roots and applying 
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I [ An< >x,]— C o'iiiiiiiied. 

tar to cutoiids (this "ives best rosiilts) : C'l) uoriit-ioii <>rr<»ots, ('xposin,!*- tliem and iilliiiu' in spaoo 
with stmies or eluircoal jukI tilling- iipulxnit iriiuk of tn-o iri inclH‘.s niio\ o. snria<MM>l‘ .urouiuL 
Fitmaifine (smut or citron black) also dcsm'iIxMl. Destroyed by wliitewashiitit Irea as iar;ts 
bark extends and spraying’ the leaves. :rohm;c() juics' a;nd Hort-sot(i) s}>ray also gives good 
results. The braiiclies' slidnld alst) be Irinimed oul .s<» as to allow air lo cireulale IVeelv. 
(J.F.J.) 

i09Cb [Anon.] Saspberry aiitliraciiose. <^Ani. Gjinboiing, vol.xiit, Now ^ork, Apr., 
1892, p.299, ^ col. 

Describes tln^ ilisease and recommends jilenty of air ami sunli.ubt: lieivv<'ej» ibe canes. 
Before buds start, spi'av with suli>luvte. of iron (2 poiimls in a gallons of \vater); ami if it 
appears later use Jkirdeiuix mixture. .Barn badly <Usea.sed cam;H. (J , F. d .) 

1097. [Anon.] The filbert fungus. <[Ai,ii. Agr., vol. li, New York, Dee., 1S92, p. 755, 

1, col. 

Stjrtes that as tin- fungns affecting iil.l>erts lias not yet been dismivered, tliere is no metliod 
to be recommended to check it. It resembles black knot of pbim and cherry, Ivut probiilily 
belongs to a different ge.mcs. It i.s destructive to tbreigu varietie.s. but. doe.s not seem as yet 
to liave attacked natives. (J. F. J.) 

Atkin.s Jdi., E. [Peacli-rust and fire-blight] <13ed)t. AgT. N. 8. '\Vbiles, iluIL 

No. 4, vSydnev, Feb., 1891, p- 24. 

Note.s the occnrrence of the diseasc^sat Ermiiigion, and says lime will prevent t he former. 
(J.F.J.) 

1099. Bailey, L.H. [Fruit spot of plum.] <Coriiell llniv. Agr. Exp. Stsi. Brill. No. 38, 
Ithaca, N. Y., Jane, 1892, p. 50, fig. 1. 

Notes disease affecting the fruit, referred liy liuinphrey to aspiicies ol' 'Phoma. (.1. F. J.) 

^‘ Bedford Farmer.’’ Fungous disease in orange trees. <Ag‘r. Jour. Cape 

Colony, ^'ol. iv, Capo Town, Nov. 19, 1891, p. 118, ^ coL 

Describes a disease affecting tluJ-iark of orange twigs. Ashes and siilplinr applied to 
stem of tree said to stop the disease. Supposed to be s^iread from tree to tree by water used 
in irrigating. (J.F.J.) 

1101* Beinling, E. TJeber das Auftreten von Eebenkranhheiten im Grossherzogtum 

Baden im Jahre 1891. <[Zeit8eli. Pllanzeukrank., vol. ii, Stuttgart, 1892, 

: pp, 207-210. . .■ ‘■ 

The vine diseases in Baden in 1891 were especially mildew, black rot, and the so-called* 
false mi blew, due to l^eronoispom>mticola, iSpItaedovia ampelimmi, the well-known antlirac* 
nose, has not been observed. Hoot mold, due to Ihmatophora neeatn^^ is, on the other 
hand, widespread and seems to iiicrea.se evei'i year. (T. H.) 

1102. Bessey, C. E. The smut of Indian com. <Oluo Agr. Exp. 8ta. Bull. No. 10, 

vol. Ill, 2cl ser., Coliimlms, Nov., 1890, pp. 2(>l-272, tigs. 2. 

■Besci'ibes the general appearance of the disease and its wide prevalciu;e. Oidiiiona 
differ as to it.s effect oti cattle, a.s shown by letters quoted. Describes the structure and 
growth of the sTiore.s. and discusses the question of how t,o redm-e tlie quantity of smut. 
Clean (ufftivation, rotation of crops, de.sti’uction ol‘ infected i»lant.s, and tise ofele’an seed aro 
all .said to havt* hitluence in reducing the amount. (J, F. J.) 

Bridle. [Windsor pear-blight.] ■' <[Dept. Agr. -N. 8. AYa-les, Bulk Nop, 4, 

8ydiiey Feb.,1801,j.>.25.,- 

States that disease is overcome to a. certain extent by graft ing the Windsor on another 
: '.'stock. '(J. 'F.j.) ' 

,:'n04.''BRUNK, T. L. Fear stocks. <Tex-. 'Agr. Exp. Sttt. Bull No. 9, College Station,, " 
May ,.1890, jip. 5-22, fi ' 

Refers to susceptibffity of certain varieties of yieara tJIf'blight, stat ing that Li* Gonbi and 
Kieffer are less subieet to the disease on Avell drained soils in tht^ Gulf States on their own 
roots than on French stock. Root rot of peaivs seems to be eamsed by OzoiPmm auriromwn, 
which also affects cotton and other plants. Describes the offeots of the diaeasii in pear trees. 
'(J.F.J.)."' , 

1105. Chester, F. D. * Beport of the mycologist <Third Ann. Kept. Del. Agr. Exp. 
^ta, for 1890, Newark, 1891, pp. 45-91, figs. 15. • 

Gives details of ex iieriinexits ill various vineyards to prevent black rot and arithracno.se. 
Tables of the prodnet of the vines -’»nd statements of the money value of the sprayings are 
given. In a general yray theexpevimenta point toBordeauxnuxturea.s the best fungicide with 
whichtotreat badly iidected vineyards, -rut when tbe disease iias bo{3n brouglit under control 
after one or two seasons work, carbonate »f copper and carbonate of ammonia mixture is 
eqimUy'as e'ftecdiveaniUess expen si ve.;"', Bordeaux ■iuixtnre, while acting' asn fangicide,'''pos- 
:sesses,the/ad'diti'onal'' adVaiitHko'F'f;''St.iniu.la'tirig,:"th6'' growth of the vines." ' It'also controls' 
anthracnose. An experiment m bagging grapes is also des<?ribed, several pcriials of iufe(sti<m 
being mentioned. These seem dependent upon weather conditions. Dircctionsarcgiveafor 
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1105. C'hkstjgr, F. D.-~(j«)utiuu6(l. 

preparirif? and apply iiiii,' the various fungicides used, and the spraying apparatus necessary 
is described. In experirneuts upon pear and quince leaf-bligld, it was found that modified 
©au celeste, and carbonate of copper «aud carbonate of anmionia mixture gave the best 
results and were the two cheapest fungicides employed. An experiment with potato rot 
(PhytopJitJiora in/eiitans) is described, and iiordeanx" niixtnre is iioteal as ctfectLially con- 
trolling the disease. Bitter rot of the ap])le was exx)eriinented witii, and sulphide of potas- 
sium gave fairly good residts when used in the proportion of orie-half ounce per gallon of 
water. Gives the results of a study of leaf spot of alfalfa x>vod need hy Pseudopeziza medi- 
eagima, describi ng characters and life history as shown by artiiiciai cultures, Eot of scarlet 
clomu* caused hy^fSclerotinm trifoUnm a'so dhscrihed and’its life history discussed. Seal) of 
wheat caused by Fusarum culmorimi described. Bhiek rot of sweet potato {CemtucifstU 
firnbriata) was experimented with, and it was found that diseased soil will produce the 
disease even in healthy roots, that the soil can be. rendered free of germs by sterilization or 
heat, and that plants grown IVom diseased tubers will j)robably become diseased, (J. F. J.) 

Cobb [X. A.]. [Fungous diseases of fruit trees]. <[Dept. Agr. N. S,.WaleSy 
Bull. No. 4j Sydney, Feb., 1891, pp. 19-22. 

A general statement as to damage caused by fungi and their mode of growtli and dissemi- 
nation. Particular mention made of Windsor' pear blight, thouglit to be caused by same fun- 
gus, as that causing a])]>le scab, and for which ammoniacal co]>i>er carbonate is rce'ommemled ; 
shot-hole fuiigj].s; bitter rot of apx)lo, for whicVi carbonate of copper and sulphide of potas- 
sium is recommended; strawberry leaf-blight, to be treated with Bordeaux mixtxire or 1 
pound hyposulphite of soda in 1() gallons of water before disease apx>ears; antliraenose of 
the vine', leaf spot, tire blight, peach rust, xdnin rust, and fig blight were incidentally men- 
tioned. Peach rust sometimes goes by the name of yellows. (Ji F. J.) 

CoiiR, N. A. Plant diseases and bow to prevent them. <CAgr. Gaz. N. S. 
Wales, vol. in, Sydney, Apr., 1892, px’). 27G-303, pi. 4, figs. 26, 

Treats of the di.sease8 mentioned below, giving sketch of life history of the fungus 
and recommendations of x>reventives. (1) Of the apple: (a) Apple shab' or “ Tasmanian 
black spot,” caused by FusieladUmi dmdntiemn, for which is recomraended ammoniacai 
carbonate of copper. ‘modi tied eau celeste, or Bordeaux mixture; (b) powdery mildew, 
caused hy PodoS23h€era kunzei Lev., for which ammoniacai earbomiteof coi»per or modified 
eau ccie.vSte are recommended; {0 bitter or ripe rot, caused by (Jioeospomnn versi-color B. 
& Cm and treated with ammoniacai coxi' er carbonate; (d) moldy core, treated by modified 
eaucele.steor ammoniacai copper carbonate; (c) water core: (/> an obscure disease cau.sing 
the fruit to become distorted and misshaxien. (2) Diseases of i>ear.s; (a) Pear scab or Wind- 
sor pcar-bliglit, caused by Fusteladhim pyrintmi and treated by same firrigieide.s as apfde 
scab; (?)} leaf-bligbt iEntonios 2 )oriimi maculatum), which has not ax)])eai'ed in Australia 
(3) Sliot-liole disease of apricot and other stone fruits, caused hy PhidloMlcta tdmmim^ 
and treated with Bordeaux mixture, ammoniacai copper carbonate, or eau celeste. (4) Dis- 
eases of the vine: (a) Anthracnose or “ black .spot,” caused 1)3' GloiO&poHim anipelimim 
Sacc., and treated by cutting ott and burning affected parts, using lime and sulphur and 
applying Bordeaux ihixturo or eau celc.ste ; (b) tufted leaf-blight, caused by Cercospora viti” 
coi!a!.,‘for whieli Bordeaux mixture is recommended, (5) Strawberry leaf-blight, caused bj’’ 
S'phcerella fragarue, for whitdi burning the diseased leaves and spraying with Bordeaux 
mixture or ammonia carbonate of copper is i-ecomra ended. (G) Pniu[>kin-]caf Oidiiira, 
caiisvHl by O, e))/tap/<oide.'f, treated with tlowers of sulx)hiir or Bordeaux mixture, (7) l*ow- 
deyv mildew of rose, caused b.v ti-phmrotheea pamwsa and treated wltb flowers nf .sulphur or 
Bordeaux mixture. The formula for carbonate of ci)x>per and descriptioius of spraying appa- 
ratus are also given. (J. F. J.) 

110§. COBIV N. A. Plant diseases and how. to prevent them. <Agr. Gaz. N. S. 
AVales, A'ol. Ill, Syclne.v, June, 1892, 436-439, figsv 3. 

Describes, (1) “Pourridie or moldy root of the vine,” caused by recom- 

meiids as a remedy thorougl) drainage. (2) Tufted leaf-blight (d* tlie beau, caused by a fungus 
wliich i.s not naracd ; recorainends rotatiou of crops and advises trial of Bordeaux mixture. 
(3) Apf)le canker, caused by some mecbanical injury to the bark which is seized uxM>n by 
some fungus and the healing thereby xu’eveiited. Priming and the us© of ■wliitewash ax*'e 
recrnninended as remedies. (J. F. J.) 

1109, Craig, Johx. A destructive disease affecting native plums. <,Otta3va Nat., voL 

VI, Ottawa, Nov., 1892, pp. 109-112^ 

Refers to disease caused by Otodoifporrwfii earpopJvihm and quotes description given by 
Pamrael. of Iowa. Describ^ii the character.s and notes the varietie.s afiected. Reebminends 
use of weak solution of copxier sulphate. 1 ounce to 25 gallons of water, (J. F.J.l 

1110. Craig, J. Fusicladium on. cherry. ■ <Ottawa' Nat., vol. vi, Ottawa, Nov., 1892, ,■ 

' p. 115. 

Refers to the presence of Puskltidhim denclritin^^ on the fruit and foliage o? cherry 
. causing great loss wdiere .occurring, '.{J. F.J.I 

■/'"lllly.. Division: OF' Vegetable' Pathology. ' PearM<}Ss.om-hlight' 'C^Fla, DispVFarm,, 

.. ' AnB Fruit; Grower, u . ser. , vol. i v, ■■ Jacksouvi lie, A.pr. 21,. I8923,x>.'" 304, ^ col* 

A letter written from the F. S. Department of Agriculture to L. B. AVoinbwell, State 
commi.ssioTier of agriculture, describing the method of spread of the ilisease by insects. 

' Mts spread'" tbrmigH' thtv orehard may xiossibly be. prevented by spraying' at thatime of 
' blooming. '(J. F.'tJ.) 



412 


1112. Doivsox, AV2 U. Diseases of plants |;peaeb rot]. <St. I-ouis IJepii'blici, St. 

Louis, 15, 18f)2, 1 ou]. 

Rt'.fors to Hie oriAat dostrnction by rot, (Monilin), and considers best rem<‘dy burn, 

iiio' (liaejised peaelK.^s and i>nin<'bes. A dilnlt^ solution of eoi>}Mu' and nnimomuHi (•arbonatc, 
safd toiinwent tin*, rot, but to injure the leaves (Si-e also tJolman'M Lural World, vol. xi, 
May 20, 1802, p. Htl, col, ). (dl h'. d.) 

1113. (1aum.\n, II Bordeaux mixture for apjole pests. <lvy. Lx:p. Sta. Ibill 

No. 44, Loxiagtoa, dau., 1893. pp. 32, fign. 3. 

Describes tiie ai>p<'ara,in',e ofapidt; rot eanwod by <Ua\(hy>onmi Vi>i\si<u>lor, Distuussea tlio 
.source of the rot and ,iiive.s the, uiicro.scopical characI.er.H of the fuu.U'nH. 'riiis is folio we, d by 
details of a iiianher of experimciit.s. Tiu! result h of tbe.se siiow that Bordiaiiix mixture 
caii.ses an iiuii'ease in size of baives, in numbers ami .si/o<d‘ fruits, prevention of scab and 
leaf spot, and a lesseninji;- of injury from rot, Apple, staib cam, be treated witli the same- fun- 
gicide as rot, (j.i’. d.) 

1114. KmIxLerman, W. a. Yegetable pathology, May. <Jovn‘. Lolnmlmw Hort. 8oc., 

voL vii, Columbus, Ohio, July, 1892, pp. 70-71, 

N etes that peach curl has been a,hundaivt and dcaerihea Its general eliaraeters. Ilcfevs also 
to blacdt knot and brarnlde rust, advocaitinp; the deatruc.tion of weeds to prevent vaidous 
species of fungi from iiifestiiig eif.tivatod crop.s. (J, F. J.l 

[Kimber, W.] Visit to Augaston. <GJir(l. aiul Field, vol. xvii, Adelutde, 
IVh. 17, 1892, p. 180, 1-.1 col. 

(rive.san a(‘.coiiut of ai)i:>le orcliard badly atfected by FuMcladi^tin dendntiemrL (J. F. J.) 

11 Sl>. MacOwan, 1*. Leaf-blight and powdery mildew in fruit trees, <*Agr. Juiir, Cape 
(lolony, vo], n’, Cape Town, July 10, 1891, pp. 1-3, ftgs. 2. 

(xivccs llguresof amount of fruit sentout from Galiforuia. and reters to 11m work riMiuired 
to combatl'ungous pests in A.merica,. Quotes Circular No. It) (trcatnumt of imr.sery Htoe,k f(.>r 
leaf-bliglit and powdery mildew) of the Division of A’egetable Pathology. (J. F.d ) 

1117# McAlpine, I). Beporton peach and plum leaf-rust (Puccinia pruni), <I)6X)t. 
of Agr. Victoria, Dull. No. 14, Melbourne, Deo., 1891, pj), 138-148, 

Descrilms tlie disea.se and give.s the life history of tlu?i fungus eatming it. Notes the 
varietie.s of fruit aileeted tlie distribution of tluv<li.s(!!a.s6, and suggests various remedies, 
among them the vise of Bordeaux mixture and sul]>liate of iron dissolved in Avater at the 
lute of 1 pousul to 8 gallons, (d.F, J.) 

1118. [MBEirAN, Thds.] Black knot in the plum. ^^IVIooliaiv’s Monthly, vol. ii, Ccr- 
uiantowii, Pa., tJune, 1892, p. 93, col. 

Memtions various hosts of IHmvrit/htla niorhosa^aud states that it i.s probably tliivS s*ame 
fungus which firodnces knots on the roots of young ]»eac.h ti'oes nmii' the collar. ‘ (4 . F. 4 .) 

HID* > 111 X 8 , . [Fire blight.] <]Dopt. of Agr. .N. 8. Wales, Blill, No. 4, Bydiiey^, 

Feb., 1891, p, 24. 

X'otes tlie occurrence of fire blight at Dundas and remavkH upon its rajiid sprmvd , (4 . F. J.) 

PiJLVER, , [Peach rust.] ■ v^^Dept. Ag,r. K. 8. Wtiles, Bull. N<).:'4, Syd- 

ney, Feb., 1891, p, 24. 

Noti'S (KrcmTcruav of dj.sease, at Wagga Wagga, where it is cnlleil “yellow o ’ (4. F. ,1.) 

115^1# [Robin, A. B.J Diseased cherry trees. < Card, and Field, vol, xvn, Adcf- 
, lulde, Feb.,. 1892, PP.M82-183, 1^0 col. 

Records a disease of cherry trees in Nuriootpa. [identilind 1^' N. A . Gobli as due to MoniUa' 
/ruciiijerm]. On }>. 183 a solution of sulphate of iron i.s recommended liy Cobb as a, Burav. 

(J-F-i;,) ^ 

ScoBiE, ' [Discussion" of fruit-tree diseases.] ' <Oept, Agr.' N. 8.' Wales, 

" ' Biill. '.No," 4, 'Sydney^ Feb., 1891, ppv. 2,3-24. 

Mentions various diseases observed, suc.h as apple scab, bittor rot, strawberry leaf-bliglit, 
^ disease of the vine, lire Vdight. and peach and plum rust. (J. F. J .) 

1123. [VABiOtTS.] Pear blight. <;Ann. Rept. State Board Hort. of (hil. for 1891, 
4' .Sacramento,, 1892,' pp. 414-415. ■ 

A discussion upon the subject, some considering the disease occurring on California trees 
to be true pear bligbfc ( Bacillus a7ri>ylmrorits) and others as something different, ( J . F. J , ) 

(8ee ftlHo Nos. 1057, 1061, 10$3, 1085, 1086, 1112, 1142, 1157, 1158, 1172, 118?^ 
1204, 1210, 1215.'); 4: ^ 
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IT— DISEASES OF F<)11EST AUD SHADE TREES. 

1124. [Anon.] [Forest tree fungi.] C^G-ard. and Forest, vol. in, AAmv York, Jnlv 16, 
1890, ]>. 352, 8 lines. 

Notes Oheospoi iuni aridioih on osli and Jficrosttmia juplamlifi on leaves of liickorv as 
bemt*' abimdant. M . F. J.) 

1125® [Anon.] Pine blister. <Gard. Cbron., 3d ser., vol, ix, London, AIay9,189l, 

})[). 598, 599, iig. 1. 4 

States that the disease is caused by l^'erkUrmiitra jyini, and believes some eoniieetion .exists 
bet\veeu it and (MmHpoyiumsm 0 Himii!i. Kecoitiiueiids removalof (irouudsel (.-S'enecio jaaobcea) 
I'rom vicinity of trees. (J.F. J.) 

lUiUNCTiORsT, I. Nogle sygdommo i do vestlandske teplantninger. <[Naturon, 

vol. XV, Bergen, Sept., 1891, pp. 257-269, {>1. 1. 

Piniiti sjflyesfpis ami Ijarix are often injured in Norway by fnngi. The author 

gives ii popular account of some of these diseases,' a.ccoiupanied by sohie figures giving the 
N(jrw(‘gi!ni names for tbe diseases, but omitting the scientific uaii’ies of tbe fungi. (T; H.) 

1127. [Editorial.] [Sycamore blight] <^Gard. and Fore.st, vol. in, New York, 
June 18, 1890, p. 304, i col. 

Notes the occurrence of 67tt?o.s'p()m<va neri'iiaerntum on Sycamore trees in Central Park, 
N. Y. j-Vsks for reports of occuirreiiee in other places. {J-'E. J.) 

112So J. . Fungoid growth on trees. <[The Garden, voi. xxxix, London, Jan. 

24, 1891, p, 88, -1 col. 

Notes the occurrence of decay in trees and ascribe.^ a partioidar case to the growth of 
fungous mycelium in a, post near by. This fungus eventually attacked the roots of the tree. 
Another tree was found to have been infected by inycelia from a plank lying in contact witli 
the roots. (J. E. J.) 

li29o M. — Bestruction of tree roots by fungi. <Agf‘ Jonr. Cape Colony, vol, 

HI, Cape Town, Alar. 19, Ajir. 9, 1891, pp. 169-170, 182-183. 

Notes that the common I'oot destroyers of South Africa are Atjaricup mellmfi and Polp^ 
2 )onis siiljdmreiis. (lives a skettdi ‘4 the life history of each. Ft’>r tlie first he Tecommends 
the removal of the earth about the collar of the tree and then the ai>plicationof suipivate of 
iron or sulpliate of copper, filling in again with fresh loam. For Folyporiis there is no 
cure. Th<.i latter .gains an eiitraiiee into the tree trunk tljrough wo'uruls in the bark 
(Bcc Gard. (fiirovi., ‘.ul .ser., vol. ix, June 13, 1891, 2 col.) (J. F. J.) 

1130. [AIeeiian, Tmos.] Diseases in Ehododendrons. <Aleeh!tn’.s Alontliy, vol. ir, Ger- 
mantown, Pa., June, 1892, p. 89, 1 col. 

Describes the worlc of a fungus similar to that attacking pear trees. Also notes work of 
mycelium of a 8i»eciea of Agariims attacking the roots. Flowers of suiphur destroyed the 
Agaric and the leaves recovered th (fir normal green color. Suggests that coitper solution 
might destroy the fungus working on the hran(*hes. (J. F. J.)"’ 

list. Olliff, a. Sydney., Diseased pepper tree. <Agr. '.Ga.z. N. fS. AY'ales, voL‘ 

II, Sydney, Nov., 1891, p. G70. 

States that the disease is due to a fu ngus arising from tise presenct* of honeydew caused 
by a species of scale iiise<rt. ilccommemls kerosene enudaion as a remedy for the scale and 
•thins a preventive of the fungous growth. (J.F, J.) 

,/ , V ' ; (8e(;milso Nos. 1046, 1062, 1082.) 


Y.-IIISKASES OF (ORNAMENTAL PLANTS. 

1132. [Anon.] [Hew primula disease.] < Am. Florist, vol. ^'ti, Cliicago and New 
, ' York," Dec. 31, 1891, 1)^454, col. 

Notes a mildew of ]>rimnla new to Great Britain, due to Pmmdarm prirntda; Thiim. LT. 

,[Anon.] , Pancratiums diseased., <[Ga,rd. Chron.,, 3d ' ser., vol. ix, 'London, 
,Feb. 7, 1891, p. 182,'^^.eol. 

Tlur diseasf^ is caused by )Saccharomp(fP» ghdim Ilecommenda removal and burning of 
soil wbere bulbs are growing, and destruction of all diseased portionsof plants- Soak bulb.s 
in solution of ]:)otassium sulphide and use every means to have healthy plants. (J. F. J.) 

1134. ' [Axon.] ■ The, „ carnation' rust, <[Gard. and. For<?vStj vol.'V, Ncy' A"ork, Jan. 13, 
V 1892, pp. 18, 19, 'figs. 2,11 col., 

, 'O ': , Notes 'tluv: 'extent .of tlie’.' d.isea.se in this'.' country' caused .by Fmm.ficc.s' ,' 

Thinks cuttings dipY>(?d in ^ordehux mixtuia^ will be’t'ree ixann disease. (J. F.J,) 
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1135. Aetiiuk, J. 0. Fungus on carnations. AAsn. Florist, vol. vii, <lhir^ago and 

.New"\'orlv, Jan. 7^ 18J)2y lii. 402, r.oi, 

StalfS (iisea.se, to bo a rust known long !i,go in Europe ntul only reeently In'oiioht to tliis 
country. Tlio fungus may be lan'.ognizod liy brown spot,.s on the leaves aiid stems of 

:u( inrii long, iilled with a dark, loo.se jnnvder. wliieh readily eonie.s <tfl on the lingers. Sug- 
gests use of only healthy cuttings, clean ejUtiwal ion, ami rumigation of greeuhou.se with 
sulplutr hefoi'e, planting in benches. (J. F. .1.) 

1136. .HALSi'ioi'b B. I). A chrysanthemum blight. <Jhir<l. and l’7:>re,st, \'ol, iv, New 

York, Nosy 25, 1891, p. 5l>(), :[ col, ^ 

Noi(\s jjeeiillar hlotcbing of leaves dru* to spe.eies of SejitoHa. (lives biaef sketch of 
growth. Spraying with copper compoiind.s renoannmnhMl. pj, F. J.) 

1137. IlALSi'icD, B. 1). Altenianthera leaf-blight. <(.far<I. and F.or(,yst, t', New 

York, Feb. 3, 1892, pp. 5B--57, 1 cob 

De.scribes appearance of plants affeiited by a fiingua closely relatial to PhyUontieta ama- 
ranthi. Thinks cither Bordeaux mixture or auuiiohiacal copper carlxmatc' aolntion would 
bt‘ an eflectnal preventive. (J. F. J.) 

1138. Halsted, B. D. Petunia blight.^ <[ Oard. and Forest, vol. v, New York, Mar. 

23, 1892, p. 141, ^ col. 

Disease due to Ascochytu pctimice. l)e,seribe.s appearance. Septorla, perhaps runv, and for 
which 8'. petMnicB is provisionally proposed, was also found on leaves, Diseases caii be held 
in cliCM'k by use of fungicides. (J. F. 4.) 

1139. Kellerman, W. A. Some fungous pests of greenhouse plants. <Jonr. (Jolrimbtis 

Hort. Soc., vol. VII, Coiuml)U8, Oliio, Mar., 1892, iip. 2U-23. 

(riv’cs description.^ of rust of carnations, caused by Vromyuen (m'lfopJiylllnus, and damping 
. oft caused by species of Fi/tMum. The best prcxamtive.s seeiri to he good smiitilatioTi. not 
too high temperature, and good miltivatiou. In the disemssion Mr. Wsirntu* stated tbatsul- 
l)hnr could be used to advantage in arixcsting the <lamping"Oif fungu.s. (J . F. J, ) 

1140. Thaxtf.h, R. Fungus in violet roots. <Aim. Kept. Ooun. Agr. Exp, 8ta. for 

1891, New Haven, 1892, pp. 166*167. 

Notes the diseased condition of violets, wliicli may or m.*iy not be connected with Phiilh)- 
sHcta m'dike. attacking the leaves. Eiiids a fungus on the root's identified as Thielairia bamioki, 
whi<d» i.s the same as SelminthOtrporiifAn Tomlu bmicoki. Considers it doubitul 

if the fungus is wholly rcspomsible for tlie di.scase(l condition of tlie triolet roots (s<.*e Dxp. 
Sta. Bee., vol. m, June, 1892, p. 77H), {J. F. J.) 

(See also Nos. 1039, 1044, 1063, 1107, 1175, 1220, 1222.) 


I).— RKMEDTES, PREVENTIVES, APPLIANCES, ETC. 

1141. Alwood, W. B. Treatment of diseases of the grape. <Va. Agr. Exp. Sta, Bull, 
No. 15, Blacksburg, Apr., 1892, pp. 31“.43. 

Not(?8 the aiuiMiut of damage catised by fungi on grape.s, and treats the following topitm: 
PreparaiionH use<l as Ibngicnles, fornuda’,- for rungici<les, methods of itrt'paraf ion, (?dst, mam 
iier of treatment of vineyards, results of teshs made, wdth fungicrideiH. iind “ is sprayed fruit 
unwholesome ( ” Beeonim<md.s use of fungici<leB, esinadally weak Bor<lcaux mix ture,' and com 
{dudes that thcnvi.s 110 tiaiiger fiTun the use of sprayed grape.s, (J. F. J.) 

1142* Anderson . [H. 'C. L.J [Fruit-tree -diseases,] .<I)6pt. A,g"r, N. -Sf Wales, 

, , Bull. No. 4, Sy dll cy, Feb., ..1891, pp. .25*26, ' 

Ktd’ers to peach rinst and huccbss in trealing trees with Rnlphate of iron. Wood ashes 
used as fertilizer. Large doses of kainit enabled the trecB t,o tlirow off the disease better tlian 
tlnme dressed w'-itb Avoo'd ashes or lime. liccommemls spraying treesin winter with 1 iioiuid 
of sulphate of iron in 8 gallons of water and applying pqyash iu addition. (J. F. J.) 

1143* [Anon,] A new fungicide. <Am. Florist, vol. vii, Chicago and New York, 

/Mar. BE 1892,' p. 640, j-^o col.' 

Mentions a dry powder made by C. H. Joosten, New York, that when applied i.s like a 
(jloiid of smoke and 80 reaches every part of tiie plant. (J.E. j.) 

1144. [Anon.] Copper salts for the prevention and palliation of the potato disease, 

<aard. Chroii., 3d ser., vol. xi, London, Mar. 26, 1892, p. 403, 4 f'dl. 

Notices the work of Messrs. Boht. Veitcb & Son for the prevention of t he disease, giving 
negative re'^nlts witli the copper, but sueeeasful results in earthing up. Notes also that a 
emiHular report records the successful use of copiier sulphate and lime for potato disease in 
France. (J.F.J.) 



1145® [Anon.] Copper solutioa [for tomatoes]. <](jrard, Cliroii,, 3(i ser., voL xi, 
London^ Apr. 16, 1892, pp. 505-506, col. 

Gives direetions for injiking spraying solution ivith pounds of sulpliate of copper dis- 
solved in gallons of water and pounds ofenrbouateof .sodaund -A x>oim{l of molasses; stir, 
allow to stand twelve lioiirs, and then dilute with 22 gallons of water. Spray t\vo or tliree 
times during seasim, stO];)pmg when fruit begins to color. This is the remedv for mildew. 
(J.P. J.) 

1146. [Anon.] History of the Bordeaux mixture. <[Rural New Yorker, yoL l, New 
York, Oct. 17, 1891, j>. 741, 1 col. 

Gives an account of the first use of Bordeaux mixture as a fungicide, and mentions many 
experiments since made with it. Note.s that it is often improperly applied, and that it 
should not be used as a spray after the grapes begin to color. (J. F.‘J.) 

1147* [Anon.] Mildew on strawberries. <;Gard. Chroii., 3d ser., rol. xr, London, 
Jail., 1892, p. 58, -} col. 

Considers mildew diut to method of cultivation. Eecomniends having beds slope toward 
south and jilenty of air circulating. In house culture k<*.ep air stirrin,g*aiid strew 8i;il|)hur 
about. Out of doors dres.sings of Bordeaux mixiure would be beneiiciaB (J. F. J.) 

1148. [AnOxN.] [Plum rot] <[Am. Agr., voL L, New York, Feb., 1891, p. 96, col. 

Ilecommeiids amnioniacal coppei* carbonate solution as a reaiiedy, spraying first when 
plums are size of nea.s, and thereaftt-u* every six or seven days until the fruit is two-thirds 
grown. (J. F. J.) 

1149. [Anon.] Potato culture. <^Aiin. Kept. 8ec. for Agr., Nova. Scotia, for 1890, 

Halifax, 1891, pp. 60-65. 

On p. 62 notes that nitrogenous fertilizers increase percentage of di.sea.sed tubers; with 
mineral fertilizers the percentage was miicli less. ,J, P. J.) 

1150. [Anon.] Potato disease. <]Nat. Provisioner, vol. iv, New York, Mar. 19, 1892. 

Mentions experiments made in France to prevent pjotato di.se£ise with sul]>iiate of cop])er, 
lime, and water called “bouillie Bordelaise.” States that the additicn of molasses enables 
the mixture to stick to the leaves and i.s not washed off by rain. (J. F. J.) 

1 1 5 I . [Anon . ] Potato lisease and the copper treatment. <[G ard . C liroii . , 3d ser. , voL 
XI , Feb. 6, 1892, London, p. 178, i col. 

From the Morning Post it is learned that the Eighland and Agricultural .Society has been 
conducting experiments on potatoes. The spray of Borileaux mixture has entirely failed to 
revStrain the fungus of the potato blight. (M. B*. W.) 

1 1 52* [Anon.] Renseignements surla maladie des pommes de terre et sur les traitements 
eifectues en 1891. <Cbron. Agr. dii Canton de Vaud, vol. v, Lausanne, 
Mar. 10, 1892, pp. 94-99. 

A notice of the results of experiments made by various persons at difiereut places to pre- 
vent potato rot. The principal .substance used was Bor{u*aux niixture and tlie treatment 
was generally successtlil. pT. F. J.) 

llfSS. t^^NON.j Revu© Horticole, <Nonv. Ann. Soc. dlHort. Gironde, June, 1891, 
Bordeaux, pp. 108-109. 

A note on the successful treatment of chlorosis with Sulplmte of iron. States that chlo- 
rosis had been tlumglit to he due to lack of light, improi«?r nutrition, etc., but the chlorosis 
spoken of was due to lack of iron. The remedy consisted in scattering around each dis- 
eased tree in February 250 grams of dry sulphate of iron. (M. i>. W.l 

11544 [Anon.] Rustinwheat, <[Gard. Cbron.,'.3d ser,, vol. x, London, ^Oct. 31, 
1891, p, 521, 1 col. ' 

Quotes from Mark Lane Express in relation to prize of £10,600 ottered in Australia for 
Buccessful x>reventive of wheat rust. A solution of copper .sulphate (1 part to 400 of water) 
(le.stroys the vitality of the spores, and spraying with 1 ounce of sulpliate of iron in a gallon 
of water retarded appearance of ru.st, destroyed the rust when it appeared, and prevented 
its appearance for fourteen days afterward. (J.F.J.) 

1155®, [Anon.]' Bust in wheat, ,<;Agr. Gaz. N, S. Wales, vol. iii,,' Sidney, Ylarcli, 

. 41892, pp. 221-226. ' , ' , 

Gives the substance of the recommendations of the wheat conference in relation to treat- 
ment for rust.., ' 

1156. [ANON.]"'',Sprayxisg to 'prevent damage by..feost <Atu. Gard.jVol. xi'ii, New York,, 
'Apr., 1892,' p, 226, -I col. . ■ 

" , ''States, that 'whenthere, is 'danger'of a frost.,4,f the plants be. sprayed in "the early'in'orning 
with clear, cold water serioas damage will be prevented. (J. F, J.) 
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1157. rAx^ 4 Nl| Tile Mack knot of tke pimn and cherry. <A!u,. (hird., xol. xm, New 
Yijr'l:- fill,!;-., 1,81*2. pp. -ITX-hSOj |.'>]. 2. 

o!' [Iieusnai raeitiods olYradiv'atinn' bhick kn<)(-, tluitis, cutting out and l;m ruing, 
ajid an oiitlino ol.‘ thu New York Stain kiw jaisiscd against, allowing the dis6aH<,‘ to remain 
in ormjords. (Jl.R J.) 

[IV.xttx/'l The strawbe,iTy leaf disease. <^GjM*d. Cln’cm., 2d. se.r., vol. :x, Lon- 
f i o rt , . J i i i 1 1 , 1 >S!j 1. , I ■> , 52, i 1 g . i. , '.I n< .d . 

L'dei's fo ea.irsjiil hy Sphtnirlhr fratfarlir iind gives as a, rtniuMly (■arliomiti’i of copper 

onm'cs, djssolvml in ! <nlart of water, <lilahnl witli 20 galloius of water; disciiHcd leaves 
.simiiM also (Hi bnrucil. (J.P.J.) 

.1 fiJiiPo i" An'O X, 1 Tiie treatment of disease in plants by means of copper compound. <^Ga.rd. 
(liirniL, 2d ser., vol. X, London, Ang', 15, 1891, j). 196, col. 

KMcrs iO sma'cssriil t.i'ca tniont of potato diseases by liiuo and copper siilpliato; tlie sarae 
also iisnd for diseas(‘. of siiga,r beets eatised liy Feroiionpara ^ieJmehtU. (J. k. 1.) 

i. 1(1#® [Axetx.] Vennoroi’s appliances for the treatment of scale on orange trees, the 
pear-leaf slug, and other pests. <Agr. Jlmr. Capo Colony, vol i v, Cape Town, 
Oct. 8, 1891, pp. 80-82. 

llcscribos t in?, various appliances used for both insectieidcs nud fungicides, (d. F. J.) 

Il€l. [A NON.] Visit to Angaston district. <^(lard. and Ih'eld, vol. xvii, Adelaide, 
Feb., 1892, "ftp. 181-186. 

Motes successful use of euii celeste in combating (be .sbot-lio!e fungus of apricot trees. 
P(3ar jtnd .‘ipinb^ scab also treated successfully. Gives a stateineut of discussion on use of 
rungicidcs to preveiifc iungous dis(‘.a.sc.s, sucli its scab, curl-leaf, beet disease.?, etc. (J. F. J.) 

1162, AMMsTibaxc}, L. Carnation disease. <Am. t'bird., vol. xni, New York, Dec., 
.1892, p. 762, 1 e(d, 

Nof.t'S that tin? disease can be cbeckcd by using snly)bnr compound, made by s'id)Jecting 
Hulidiur and (|uicklime, to intense heat; use I giltof this to 2 gallons of water,’ and syringe 
tin? plants twuM? a, day. Compound s(‘eni8 to act by promoting healthy root action. (I. F. A.) 

1162. Arti i ij R, ,1. C. Eeport of the botanical department [of the Indiana Agricultural Experi- 
ment Station], "<[15)11^11 Ann, Kept. Iiid. Agr. Exp. Sta. for 1891, Feb., 1892, 
ypp. 23-28. ‘f ; ' " ' , 

( lives a. brief nol.icc of tbe Avork of the station to prevent diseaa(?s of corn, oats, wheat, 
potatoes, beets, iiinl cariuxtions. (J. F. JT.) 

itei. Baho, C. y<vm. Sulphuring vines for Oidium. <CAgr. Jour. Cape Colony, vol. 
IV, Cai)6 Town, Get. 22, 1891, p. 100, A col. 

(lives direcl ions for irse of sidplnir for < lidiuin, and states that rain causes it to lose its 
(dfecti v<?ne.ss. (J. F. J .) 

I, Baimy, Dr. Preservation centre les gelees de inintomps. '<^Prog, Agr. et Vit., 
9t!:s yejir, No. 27, Montptdlier, July 2, 1892, pp. 5-0. 

II; has been bmg known that tlu> production ol* artificial clouds by burning tar may pre- 
\ cnt I hci killing of buds ly IVo.st in the spring. 'I’lur. author reconin'icnds using thls'treat- 
mmili md; only in .spring, but during all the winter, when frost is expected to o(?cur, so ns to 
pn\sc;ru'c tluFciiiirc growlli <d‘ the vViieyaul. (T. II.) 

rioi;. lbir>i''OKi>, S. A. Smut. <Exp. Fimm Kept, for 1891, Ottinva, 1892, p. 252. 

Nbdi?s faicurrcnce of siniit on wheat in 1‘rovince of Manitoba., and gives details of expori- 
mcnls made in IH.sn for piaunmliou. 1‘luc.stone gave hotter rc.sult.s than salt or .scjilding. 

■ (d.Kd.) , 

"1. 16V, IlLEitstiiT, F. 'Bluestone for steeping grain. <Agr. J'oiir. Cape, Colony, vol. lY, 

■ Ca|U3 Town, Sept. .11), 1891, pp, 61, 02, 1 ,col. 

(lives formula for steeping wheat, and stat(?S’ that a | p(?r cent solution of vitriol is strong 
enongli to <l<‘str(>y saint. J)oes not recommend tin? Jensen lad-wiiteiGiroatmi^nt, because of 
t<lm diili<;ulty of ruaintaining tlie water at the sp(?c,i tied tempt?ruture of 132° to 135° F. (J. B\ J .) 

116S.. Blk:rsch,'F. Steeping grain in vitriol. ' < Agr., Jour. . Ca;p6 Colony, x^ol. iv, 

*■’ Chipe To tvii, Aug. 27,1891, x>* -lb, (‘.ok . 

Refers to expetnkince of (lilfill^ (.sec No, 1187), and statc.s Ids belief that the bad r(>sulte 
from the use of v.W;iriol were duo to other cireurastancoH, such as seed wheat passing through 
a threshing machine, soaking wheat too long and then sowing in dry weathc?r, or lack of 
' lime in t lie soil. {J‘, F.,J'.)' 

1,169, /,^:'11<')8T<:)N\SiJBURB.'’'’' Sand: and. damping off. < A,m,., ,:Gar<k, vol.. xiii. New, York, 

■ ' Apr. ,1892, p. 226, ; 

Says the iiBfMjf a layer of saiidinightproventrdampiiig oil of cuttings. (J.F.J.) 
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1170. Brunk, T. L. [Spraying csiieximents and apparatus.] ,<Fotirt]i Anri, , Rept. Md. 

Agr. Exp. Sta. for 1891 [College Parkj^ 1892, x)j>. SSl-'SOO, figs. 7. 

Describes (ixperimeiits willi apples to prevent depredations by insects and fiinei. Gives 
account of \'arimiH fungi<*ide.s, such ns amuumiacal copper carbonate solntion, carbonate of 
co|>per and i-arlionate of anunoiiia, kerosene eiunlsioii and copper carbonate (each used in 
combination with Paris g’reen), and improved ainmoniacalopper carbonate. Believes kero- 
sene. emulsion, copper carbonate, and Paris green mixture to he elective in combating both 
insects and fungi attacking apple and })ear. Gives successful results of spraying water- 
melon, ciKvumbcr, muskraclon, pumpkin, and squash vines with Bordeaux niixture to con- 
trol (Ufxosponum UndemiithiaHum. Tomatoe.s attacked by Cladosporhim- 
sprayed with Bordeaux mixture and carlamate of <'opper mixture, but with fittie success. 
Strawberry leaf-blight wms successfully treated with ammouiacal copper carbonate solution 
and Borileaux mixture. Blackberry rust also ti’eated, but without apparent success. Ihie 
use of fungicides combined witli grubbing out infected plants will eradicate this disease in 
time. Quince leaf-ldight was treated successfully with Bordeaux mixture two times in 
early spring, and co})per carbonate and carbonate of ammonia mixture two or three times 
in the latter part of the season. Descriptions, with illustrations, are given of various forms 
of ax)raymg apparatu.s. (J. D.J.) 

1171. Blitz, Geo. C. Information on spraying friiits, <^Pa. State College Agr. Exp. 

Sta. Bull. No. 19, State College, Apr, 1892, pp. 13, figs, 6. 

Describes results of s]>raying to destroy liotli insect and •fungous xiests, giving formulm 
for Bordeaux mixture and ammouiacal carbomite of cojiper, togetlier with hescriptioii and 
tigures of various forms of pumps. (J. F. J .) 

1172. Chester, F, I). A few common diseases of crops and their treatment. <I)eL Agr. 

Exp. Sta. Bnll. No. 1.5, Newark, .Tan., 1892, pp. 16. 

Discusses the tu'esent status of treatment of vine diseases by means of Bordeaux raix- 
tni’c, copper carlionato in suspension, copper soda hyposulpliite, Jolinson’s mixture (copper 
sulphate and aminoniuin carbonate), and copper aa’d aminonium carlmnate mixture. Both 
copper soda hyposulphite and Johnson’s mixture injured the foliage, wliile the copper ami 
ammoiiiiun carbonate inixture it is believed promises good results'." In discussion of pear 
leaf-blight considers that Bordeaux mixture and Paris green will gi .-e good results. In 
treatment of pemdi i*ot records good results from use of copper and arnnionium carbonate 
mixture. Several diseases of potato are discussed, viz, that caused by wfes- 

tans (whicli can be controlled by Bordeaux mixture), a bacterial disease, and one caused by 
Macrosporruni solani. This last is also kept in check by Bordeaux mixture. Directions 
are given for t lie preparation of the various fungicides mentioned in the Imlletin. (J , F. J.) 

1173. C HESTER, F. D. Spraying witk snlphide of potassium for the scab of the pear. <^Del . 

Agr. Exp. Stft. Bull. No. 7, Newark, Alar., 1890, pp. 11-14. 

Gives details of experiments b»r treatment of Fiisicladiiim pyrimim. Tlic sedation of 
potassium sulphide had a strength of h ounce to a gallon of water, and the sprayed trees 
produced about 2a per cent more marketable fruit than the nnsprayed. (J. F. J.) 

C.HUAHB, E. Adherence aiix feuilles des plantes de composes cuivriqnes destines 
combattre leurs maladies. <[Chron. Agr. du Caiitou de 'Vhiud, vol. Vj 
luanstmiie, Alar. 10, 1892, pp. 99-101. 

lkdtn\s to ri\snlt.s obtaineiX by Girard and notes dhVerenco in tho.se from hi.s own experi- 
ment.s. In order of adhesiveness Girard found Perret mixture to stand iir.st, AIa.s.so.n mix- 
ture second, and ordinary Bordeaux mixture last. Chuard i'onud can celeste to bo first, 
Masson niixtn re second, and Biu’ileanx mixt ure third. Believes dilforcut results arise from 
different formuUe used in the two case.s. Experinionts were niado with plants attacked 
hy Pi' ronosp ora. (J. F. J.) 

Cobb, N. A. Dialogue concerning the manner in which a poisonous spray does its 
work in preventing or checking blight. <CAgf. Gaz. N. 8. AYales, vol. ti, 
Sydney, Dec., 1891, pp. 779-786, tigs. 6. 

De.scribcs, in the form of a dialogue, blight of the rose, with its mode of growth, and 
method of treating it by spraying with, fuligicides. Deals especially with tlie latter snb- 
ject, stating that three simayings of three .seconds each, with inteiwalsiietweeu long oiiough 
to become dry, were more effectual in si>reading the fungicide tluiii one spraying of nine 
consecutive seconds. (J, F. d,) . 

,11 '76.: G[ooke], j, H. ', Th© Malta potato disease. ■ <AIedit. Nat., yoL.ii, Ala]ta,'diine,.'. 
'I892,pp. 194-195. ; ■ 

Notes the destruction of ^mtatoes caused by and states that sul- 

phate of iron, loanee to 4 gallons of water, x>roved an effective remedy. (4. F. J^) 

'■ 1177., ■: 'Craig, . John. ,, Annual report of the horticulturist.— Fungicides. , , ,.<Exp. Farms ■ 
Aini. Eept. for 1891, Ottaiwa, 1892, pp. 144-148. 

Gives reanlts of experiment.s with fungicides for the prevention of apple scab, a modified 
ea«-e{desti3 Holution giving the best results; for grape mildew and gooseberry mildew, 
potahsinm sul]>hide, X ounce in J galloiis of w"ateivga\m the best reanlts. Birectiona for 
making copper carbonate BOliUions are given. (J. F. J.) 
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1178. (IRAIG, JoifN. Apple-soab remedy. <(,>raMgo ,Iud<l KnTmer, vol. x i, (.lucago^ 

Mar’ 19, 1892, p. 180, | col. 

Gives directions for makin.c: ear))Oiiato of cop]>or at Iioiik*. (d'. F. J.) 

1179. Davis, G. C. Benefits of lime with the arseiiites. <Farm,, Hold., and 8tor-km,::in, 

vol. XV, Chicago, Peb. 27, 1892, p. 200, 1 col. 

States tlijifc Bordeaux ini vtiiro in couiiectioii \vitli arseiiites is nsidiil liotii as jm insec- 
ticide and a I'tnigieide. Kecormnonda t yiouiids of lime and 2 ponnds of eopper snlpliati' to a 
barrel of watei', adding 1 to of a pound of some arseiiite to tln^ barrel. London purple or 
Paris green inay l>e nssMl. (J. F. d .) 

118#* Despeissls, J'. A. Mechanical application of insecticides. <CAgr. (laz. N, S. 
Wales, vol. ii, Sydney, Oct., 1891, pp. 600-608, pi. 2, figs. 15. 

Describes various forma ofapparatn.s for the di.stribution of fnngidde,s and insecticides. 
Chief among tliem is the ‘* Strawsonizcr'’ and the Vennorel spraying pomp and nozzle, 
(J.F.J.) 

11§1* E, , C. Steeping grain in sulphur and lime, <Agr. Jour. Capo Colony, 

vol. IV, Cape Town, Oct. S, 1891, p, 84, 4 col. 

States that seed soaked in a inixtiiriHif sulphur and lime, 20 ponnds of each in 100 gal loirs of 
water, produced a crop entirely free fromsmut. This was especially so with oat s. (J. ;F. J.) 

1182. F.alcoxkk, [Wm.]. Gooseberry mildew. <Mceluin’.s Moiithly, vol. ii, Gerriiaii- 
towii, Pa., 1892, x>. 61, k <‘ol, 

Mukdiing ground may act as a partial preventive. Eudding witli Missouri currant 
increases the disease. 'Locality and cultivation have much to do with its presence or 
absence, {J.F. J.) 

118?^. Fischer, A. Eemedy for the potato disease. <Agr. Jour, ('npe Colony, vol, 
IV, Cape Town, Oct. 22, 1891, p. 99, ^ col. 

iVotes good results obtained by Aime Girard in use ol' llordtanix mixture (100 parts of 
wate-r, 2 iiarts bliiestonei, and 2 partsof lime). (J. F. J .) 

1184. G. , Fungus on carnations. <[Aui. Florist, vol. vri, Chicago and New York, 

Jan. 7, 1892, p. 462, col. 

Advises coating pipes [in greet diouses j with sulphur for prevention ol‘ disease. (J, F. J.) 

II85« G.“— lY.AY. The potato disease question, <Gard. Cliron., Jd ser., vol. x. 
London, Dec. 5, 1891, pp. 671, 672, 2 

Thinks it fairly established that the Bordeaux mixture is .a remedy for Bhytoplithora. 
Advises the selection of seed which will yiroduce goad crops, yet u'itli tops 'suitable for 
treatment. (M. JB. W.) 

118#. GAiiDNER, Edw. Steeping grain in sulphur and lime. <Agr. Jonr. Capo 
Colony, vol. iv, Cape Town, Get. 22, 1S91, p. 95, J col. 

■Recommends for smut, soaking in solution of 1.} ponndM of sididinr,.'! pounds lime, and 4 
gallons of water, letting it stand for eightemi hoiir.s, stiri-ing it thonmghly after the first 
eight hours. (J. F. J.) 

1187. Gilfillax, E. T. Steeping grain in vitriol. <iVgr. .Fonix (kt]'Hy'G<iloiiy, voL 

IV, Chtpe Town, July 30, 1891, p. 18, :1 col. 

States that .steeping grain in vitriol for siriut prevents gcrinination, while the use of lime 
was very satisfaotor.C (J. F.J.) 

1188. Gilt/ette, C. Ik Experiments with arsenites. (Combining arsenites with fungi- 

cides.) <Iowa AgT, Exp. Sta. Bull. No. 10 [AmeBj, Aiig., 1890, pp. 416-118. 

Gives details of effects of combinatkm of arHeuite.s and fungicides on foliage. Siates that 
London purple in combination with Bordeaux mixture did not in tho leaatJnjnre poa{di or 
plnmfoliagtun proportion of I pound to 50 gallons of Bordeaux mixture. Onepouml fold 
galloiys injured ydum to an extent of 10 per cent, but upyilo not at all. Louchm purphi when 
combined with simple sulphate of copper solution was '-cry injunons.eveii when nsedat tlio 
rate of 1 poimd to 200 gallons of solution. Applied with water in this jiroport ion, no injury 
’Would result. The arsenites when combined with ammouiacal copper carbtmalo are geiuirall’y 
le’is injiiriou.s than when used with water alone. (J.F.J.) 

1189. Gofp^ E, S. Experiment in the treatment of apple scab. C'Eightli Ann. Kept. 

Wis. Agr. Exp. Sta., Madison, 1892, pp. 160-161. 

Brief statement of results. Fungicides used were copper carbemate dissolved in ammonia 
and suspended in water, sulphur powder, and mixture No. 5. Tlie last Wd.s moat eilicaciouB, 
but it::injured'.th6fbliage.' , ■The resnlts'show. that: spraying'betore' thev dowers opeiris very, 
important.' fj. E.J',) " ' 
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1190. Goff; E. S.' Treatment of the potato blight ' <Eig}it}i Ann. Kept. Wis, Agr. 
Exp. Sta.j Aladison, 1892, pp. 138-141, figs. 2. 

Givt's rtvsults f)f a series of experiments witli Bordeaux mixture of varying strengths. 
The treatment was successful, as shown by an increased yield and freedonrfroni ldi<rht 
(J.F.J.) •' ■ 


1191, [Goodelt.j H. H. ] Fourth Animal Eeport of the Hatch Agricultural Experiment Sta- 
tion of the Massachusetts Agricultural College, Amherst, Jan., 1892, pp. 14-, pi. 1. 

On })p. 11 and 12, under head of ‘GnuTicultirraldivlsioii.’’ mentions favorable results of 
ex!ieriments with fungicides to prevent apple .scab, peach and plum rot, pear and plum 
leaf-blight, and potato idiglit and rot. ISTo details .ire givmn. {J.F. J.) 


1192. HitLSTED, B. D. Field experiments with soil and black rots of sweet potatoes. 
<^N. J. Agr. Exp. 8ta. Special Bull. M, 'New Brunswick, Nov. 23, 1891, pp. 
1-17, pi. 1. 


Gives details of experiments, with list of manures used {see Exp, Sta. Kec., voh ni 
. May, 1892, p, 703). ( J. F. J. ) 

1193. H [ai,sted], B. I). Spraying against pear blight. <0ard. and Forest, vol. ni, 
New York, Get. 15, 1890, p. 505, I- col. 

Notes the. value of spraying for prevention of leaf-blight, and the saving of a comsidorable 
amount of money on t he crop". (J. B\ J.) 


1194. Ha.mmund, , Spraying fruit < Farm, Field, and Stockman, vol. xv, Chi- 

cago, Feb. 6, 1892, p. 127, col. 

'■ States that spraying apple trees (Wythe variety) with London purple, followed by a fungi- 
cide, caused, after a second double spraying, the leaves to fall from inaiiy t.ree.s. lYm Davi.s 
aiiple wn;is not injured by a similar treatment. Vines sprayed with various solutions of 
sulpliate of copper and sulphate of iron varied in their loss of fruit by black rot from 10 
to 80 percent. The best remedy was considered to be 2 pound.s of sulphate of copper, 2^ 
poond.s of carbonate of soda, and 11* pints of ammonia to 40 gallons of water. Believes the 
latter might be increased 50 per cent. (J.F.J.) 

1195. JIiNE, J. S. Practical sprayxng at Ohio Experiment Station in 1891. <Joiir. Co- 

limibiis Hort. 8oc., vol. vi, Colnmhus, Sept., 1891, pp. 93-96. 

Gives a statement of the work of the station to prevent fungous diseases and destroy 
imsect ]>osts. Notes that a dilute Bordeaux mixture (4 pounds of Ifme and 4 pounds of copper 
sulphate to 50 gallons of water) Avas as etfective in preventing apple scab, leaf-spot, etc*., as 
th(3 old formula of 6 pound.s of copper sulphate and 4 pound.s of lime to 22 gallon.s of Avater. 
Claims the former Ls better for seAawal reasons. Consider.s Bordeaux mixture gave the 
heat results of any fungicide used, the dilute form giving as good eifect.s as the other for 
many di.seases. (J*. F. J.) 

1196. Humphrey, J. E. Preventive treatment [of fungous diseases of plants], <Niiith 

Ann. Rept. Mass. Agr. Exp. Sta. for 1891, Amherst, 1892, pp. 235-248, pi. 1, 

Biseusses the subject from the points of hygienic treatment and the use of fungicides, lay- 
ing special stress upon good and clean cultiAmtion. Describes the method of preparation of 
vaidous fungicides, giving addresses of tirms suiApIying chemicals, with prices. Mentions 
also methods of apidicatibii of fungicides, and gives addres.sea of manutacturei's of spraying 
pumps. Cautions the farmer against an unwise use of the fungicides, and details some 
experiences of those who have used the remedies recommended. In the concluding pages 
disciusses yarions sorts of anuit, those affecting oats, barley, wheat, corn, rye. and onions, 
giving directions for usmg the hot-water treatment {of Jenseiij. The plat© illustrates the 
forms of amnt affecting Amrioim grains (J. S'. J.) 

1197. James, Jg.seph F. Sprayiiig for the prevention of plant diseases. <8ci. Am, Sup. 

vol. XXXIII, Now York, May 2, 1892, pp. 13635-13636. 

RoAieAvs in det ail the adAamcfe.s made in this country and elaewbere during the t^ast tAventy 
years in the ti’eatmerit of plant disea.ses and the i)reveutioii of insect hijuries. . Gonaiderable 
space is devoted to a divSCUHsioii of spra.A’ing from a hygienic staiidjVoint. (B. T. Gr.) 

1108,' James, Joseph F. ■ Wheat rust and smut. <^Scieuce,,vol. xx, New. York,' Aug, 

: 12, 1892, pp., 93-94, i''col.;, ' ■ ■ ; 

Calls attention to error made in Bulletin No. 83 of the experiment station of Michigan, 
Avhere treatment for Avheat smut is recommended for wheat ru.st {.see also Cult, and Count. 

^ ^ ^ {J.F. d,) , 

1199. Jensen, J. L. Hot-water treatment for fungous [sic] diseases of cereals. <; Am. 
Agr., vol. LI, New York, July, 1892, pp. 410-411, 1 col. 

Refers to idea that this treatment will prevent rust, but does not believe it will be at all 
efficacious. State.s that difference in climate causes a difference in length of time the seed 
should he treated for smut, being longer in warm than in cold cliniates- BelieAres sprinkling 
grain before immer.sing in hot AAuiter preferable to goitking. In hie “ improved method” the 
hasketAvitii the hot grain is placed fort Avo miiuites in a clb,sed box. It is then spread on the 
flour ami stirred for some liiinutes with a rake. Believes it would be best not to sow grain 
until four days after treating. (J. F.d.) 
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1200. Ivii\M 4 , WiVi:: IL Gum in lemons. Disp. FaTiii niiil Friiiti (O-ower, n. ser.j 

Yol. I V, Jii,cks<>iiviIli‘M A..iig. 18, 1892, p. 645, ool, 

< lives tli roe [ions for iTeiitinent ol’ disease, ent.tiii,ii away diseased l>ark, 

:ui(l wasliiiiu' with .MeMa,«tor an<l Milho-’s iiisectieido, also spraying witli siorio solntimi. 
'Ill (' sores were pail itoil with slndlae. Yuruisli and lln^ trees .fcrtilr/.ed with 10 pomnlH of 
sulpha li‘. of potusii eanb. (4. F. 4 .) 

1201. Kinney, 1j. F. Fungicides and insecticides. <K, 1. Agi*. Kxp. 8t;t. jiiiJl. No, 15, 

Kingston, A|n',, 1892, pp. 11-25, iigs, 6. 

Gives the formula for Bordeaux mixture ami aaimuminYal (‘.()j)}>er (airhoiiate solution ; also 
the pi’O'OH for copper eomponiids. Deserihes apparatus for spraying, tlu' knapsaek spray**!', 
ainl lYrfect ion ’’ outfit. Disiaiases the use of fungieides in treating hlaek rot of grapes, 
maiiily Ity quoting from 17. S. Deqairtment r)f ^tgrieulture Reports, giving time of treatment 
aiid edst.‘ For apple scab <piotes from ( )hlo Agr. Exp. 8ta. Bull. No. tf vol. iv, n. ser., reeone 
nn'iidiug dihde. Bordeaux mixture (4 xmuuds of suliihatf? of eopinu- and 4 poinids of lime in aO 
gallons of water}, Iktris gTee-ii may be used with the llordcaiu.v mixturo as an iijseeti- 
hide. (J.BkJ.) 

1202. Lodigm.vn, E. G. Combinations of fungicides and insecticides, and some new fungi- 

cides. <^CorneIi ITniv. Agr. Exf). Sta,. Bull. No. 35, Itliaca, N. Y., Dec., 1891, 
pp. 315-33(8. 

Gi\ es tletails of experiments with carboiiato of co]>per, aulphato of copper, hydrate of 
copiKW, borab! of I'oppt'r, and cbloride of copper, all used in combination with arsenitcs. 
Theresidtsof the experiments an', brietly as follows: Tlic etlV'ct of ammoniacal carbonate 
of <'opper as a. fungicide is not lesseiuHl when Paris g'reen or London purple is added, and 
gave better resuUH'"with If, ounct's in 1 pint of ammonia i ban double the (pmntity in 22 gallons 
of water : hut the oombinatious have a caust ic etteet on t he ioliage ol‘ most X)lants, Sul]d»ato 
of eo}>per with Paris green and lamdou purple foruuMl an uusatisiaet.ory cotnbinatiou; 
hydrate td' copper alone, is not a.s effective as when applied with Bordeaux mixture, 
altliougii it did little injury to the foliage; bora.teof eopporha.s litthvfungiciclalaetioiiaiidiii 
comhination w'ith arsenites is caustic; chloride of copiier gave hotter rcsulls tlisia the Bor- 
deaux mixt tire, but it must ho weak (L\ ounces iu 22 gallons of water injured the foliage of 
apple iind peach trees). Meulioii i.s nuulc of experiments iu other plttces. la a note ([>. IkiH) 
the formuhe for Bordeaux mixture and ammonia, cal carhonate of copper are given, 'fho 
only successful combination yet found is with Bordeaux mixture and the arsenites. With 
uivummiacal cai'bonate and tlie arsenites the foliage is usually smiously injured (see also 
Kxi». Sta. Ilee., vol. lil, Washington, Alar., 181)2, pp. 524-^215) . (J. F. J .) 

1203. M.vblatT; F. a. a good spraying outfit for the general fruit-grower. <Agr. 

Slip. Kansas AVeekly Capita, 1, Topeka, Mar. 3, 1892. 

7\rt3ntions various .spraying machines iu use, and gives a list of artii'les, w'itii prices, noceH- 
sary for the 'work. Gives also addresses of lirius manufacturing pumps, (d. F. J.) 

1201. AlAYN.\iti>, S. T. Experiments with fungicides and insecticides. <^AIti8s. Hatch 
Agr. Exp. 8ta. Bull. No. 17, Amherst, Apr,, 1892, jjp. 1-32, pi. 11. 

A report of work done at the station, at Northhoro, and by various individuals under 
the direction of the. horticulturist. The foni* fiiiigieides used xvero Bordeaux niixturo, 
arnmoniacal carbonato of coppei*, snlphatc of copper, arid sulpluito oi' ii'on, Short descriptions 
aregiv(3ii of the following disea.ses ; Apple scab, jiear leaf-bligJit, plum leaf-blight or shot- 
hole fungiTH, brown fruit rot, po-wilery niildinv'' jMid black rot of the grape, pmato ret, and 
black wart of plum and cherry. Experiments were made to iirevent all of tlu*se, wiibgen- 
erally good results. Jkiris green Nvas msed in combination with the Bordeaux mixture. 'I’lie 
repoi'is of the volunteer observers vary, but they note generally favorable results, Br. 
didie/ Fisher de.scribes a syringe for spraying, called liy Iriin the ‘‘ Hydrospriiy,” lie also 
reconhs good results iu combating tomato rotby thcuHisof 1, )>CMindofcop]H!rsulpliat(^iii 1,000 
gallons of water. The foliage was not injured and tbeapreadof the fungus was checked. 
At Noi'thboro, i>e;rch, plum,” pear, and apple trees, grapevines, and black raspberries were 
treated. Bordeaux niixturo injured the ])eaeh foliage, hut; a, mmoniacal solution idimdiedthe 
rot . A at liracnose of raspborrios w.'m Hucces.sfully treated with Bordeaux mixt an and co|)j>er 
snlplmtc, and potatoes wore treated w'itli Bordeaux mixture and Bari.s green with goo<l results, 
It was also foiind tlijit black knot of the ]duin could lie destroyed by painting with ‘^ kord- 
seue*;paste,’' made by mixing ordinary kerosene with French yellow or any utlier dry pig- 
ment. Crude petroleum woidd do equally well if thick enough not to spread over the limb 
(stavExp. Sta. E<3 c., vol. ni, July, 1892. pp.8<l4--866). (J, F. J.) 

1205. [AIaa'n ari), S. T.] Outline of plans for using fungicides and insecticides for 1892. 

<^Mass. Hatcli Agr, Exp. Sta. Bull. No. 17, Aiulierst. Apr., 1892, pp. 41 -43. 

Gives various treatments for apple, pear, plum, peach, grape, raspt>erry, hhickberry, 
' strawberry, andpotato based on the previous year’s experiments. (d.F.J.)* 

1206. [ALvynard. S. T.] Spraying apparatus. <Mass, Hatch Agr. Exp. Sta. Bull. No. 
A,, : '17, Amlieixst, Apr., 1892, pp. 

Deserihi's hritdly horse apparatus, knapsack spravers, and noi'/zdoh. Givc.s also statement 
ot prices of chemicals. (J. F.J.) 
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1207. Pammkl, L. H. Experimeats with, fungicides. <;io\ya Agr. Exp. -Bta.,, [AmesJ 
I^ull. No. 16, Des Moines, Feb,, 1892, jip. 315-329, figs. 3. 

Cri\a*a details of experiments to ijroveiit corn smnt, and reconls negati re results when seed 
was treated by liot*\rater method - Soaking in aminoniacal eopper ciirbonatc solution gave 
partially favoi'able. results, hut copper sulphate the reverse. Experinieiifs to ascertafn if 
copper salts^ wo’e injurious to vegetation were made with Biu’deaiix mixture, atumoiiiaeal 
carS)oiiate of eopjicr, eaii celeste, modified eau celeste, and ferrous sulphate, eaeh in three 
different strengths. Injury to roots was most marked in the use of amuioniacal carlnmate 
of copper. Rust of wheat is described and details ar<‘ given of several tri'atinents for pre- 
vention. Arnmoaiaoal carhoiiatc of copper and Bordeaux mixture were both used, but 
neither prevented rust (see Science, vol, xix, Jan. 8, 1892. p. 23 ; Exp. Sta. Kec,. vol iii, J uiie, 
1892, pp. 787-788). (J.F.J.) 

12#8. FiSAibSONbA, K. Eiist in wheat. <Dept. Agr. Victoria, Bull. No.l4, Aiel- 
boiirne, Dec., 1891, pp. 12-15. 

Mentions the T'e.sults of experimeut.s on sixty-ffve plats of wheat made a t Port Fairy mi rust 
in wheat. Ferrous sulphate was the only suhstance that had any useful effect." It was 
recommended, however, to sow early and use rust-resisting varieties of grain. (J. F. J.) 

Pearsox, a. N,, ET AL., Committee. Eeport on Smith Ellis’s scheme for preventing 
rust in wheat. <^Dei)t. Agr. Victoria, Bull. No. 11, Melboarue, Dec., 1891, pp. 
119-125. 

An adverse criticism of apian advocated by Mr. Smith El! i.s to prevent wlieat rust, in 
which it is .shown that the author is not conversant with the history of the fungus causing 
the disease, and concluding with the statement that ho had failed to satisfy any ol’ the com- 
mittee that Ids so-called sxVeoitic wa.s in reality such. (J. F J.) 

llS IO* PiCHi, P. Alctmi esperimentl fisiopatologici sulla vite in relazione al parassitismo 
della peronospora. Nota prima. <[Nuovo Gior. Bot. Ital. (Bull. d. Soc. ), vol. 
xxiii, Firenze, Apr. 6, 1891, i>p. 361-366. 

Reports on pT'climinary laboratory and field experiments planned with a view of ascer- 
taining if copper snl jihate may not be absorbed by the vine through the roots, and Iran. sferred 
to the leaves, wliere its i)reseDce will form an obstacle to the entrance of the hyphm of the Per- 
onosponp In lalioratory experiment branches of healthy vines were kept in vases con tain - 
inj^ various strengths of copper sulphate solutions, together with proper controls. Both sets 
being treated with sowings of the zoospores of Peronospora, several of tliosein pure, water 
were attacked liy the parasite, while tliose in co^jper solutions were inmiuTie. In field expen- 
inents both solutions, of variou.s strength, and the powdered copper sulphate were used, both 
lieing placed at the base of eaeh vine, at the rateof from 2.5 grams to 1.25 kilogi-anis i>er vine. 
Tliefesulta of this treatment, while by no means proving an iinmimity from the. disease caused 
by the xwescnce of the vsulplnite. encourage the author'in his hopes that such a method may 
be followed with succe.ss. Record.s the remarkable well-nigh impossible iiresence of crystals 
of coi>i)er sulphate in the leaves or branches maintained iii a soiutiou of the salt for twenty 
days. (I). G. F.) 

IS I !• S:\HTH, F. C., Sage, W., and Robin, A. B. [Report of experiments onfmigous dis- 

Angastom] <Soiifcli Aiistrulia Register, Nureootpa, 

; Mar, 30, 1892. 

Gives a summary of the results of experiments for apple and pear scab, shot-hole fungus 
of apricot, and peach leaf-curl. The fungicide.s used were ammouiacalcopper carbonate solu - 
tion, can cGestc, and Bordeaux inixtAire." Ammonlacal copper xiar bon ate appeared to reduce 
apple scab. Bordeaux mixture gave the best results vutli shot-hole fungus of tlie apricot. 
None were iisefnl i n preventing pear scab, while all were effectual in treating peach leai-ciirL 
One sprayed peach tree that had for years been affected with curl was entirely free from it 
and produced 400 pounds of fruit. The knapsack pump is recommended for spraying. 

' ■ (j-.F.d.); , ■ ■ , , , , , ■ 

1212. 8hore, Robt. Root knot on begonias. <Ain. Florist, vol. vii, Chicago and New 

' , YorkyFeb.25,1892,„p.626,icol: ' ' 

State.s that tliero i.s no cure for the disea.se, but that it can be pre veated by liaking the soil 
or sprinkling lime with it betbre planting. Recommends sprinkling with limewater every 
■' eight or ten days. (J.F.J.) 

1213. 8hutt, F. T. Report on the effect of solationk of copper sulphate (bine vitriol), iron 

sulphate (green vitriol), and agricnltural bluestone on the vitality of seed wheat 
<^Ann. Kept. Exp. Farms for 1890, Ottawa, 1891, pp. 146-148, 

Givc.s details of treatment with solutions of varying strengths, both sulphate of iron and 
agricultural bluestone, this last (composed of one-third copper sulphate and two-thirdsiron 
sulphate), seriously injuring the vitality ’when iised in a solution of l pound to 8 gallon a of 
Avatcr and immersed for thirty -Sis hours. Treated Avith the same quaniity of sulphate of 
iron, the vitality was 96,5 as against 55.5 and 40 per cent for bluestone and sulphate of 
copper, respectively- Sprinkling the seed With the three solutions gave 99.0. 79.5, and 72.5 
per cuuit, re.specti vely. The result of the expeinment shows that sulphate of iron did not 
materially affect the Vitality of seed wheat, while copper sulphate and agricidtdral blue- 
stono did. Loose smut appeared bn all the plats treated. The seed waft allowed to dry 
for thirteen days before being sown. (J.F.J.t 
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1214. TiVii’Tj L. R. Eeport on the experiments made in 1889 in the treatment of apple scab 

in Miehigaii. Agr. Exp. Sta. Bull. No. 59, Agricultural College), Apr,., 

lS90,pp. 3(M:2, iigs.O. 

(liven detuils of seriva of exporiinonta ivuido Nvitb Viirionn fnuftioidi’.s, such an potansiuiu 
sulidiide, suiliuiu hyiJOHulpliile. aulphiir .solution. (■op|Ha‘ oarhonato and auuuoma, and luodi- 
liod Oiiii cCh'stv. Moditiiid eaii cclo.stts gave the best re.siilt8 (d. if. tl .) 

1215. TiiAX'rifu, K. Farther results from the application of fungicides to prevent the 

“‘spot” of quince (Eiitoniosporium maculatum), <Auii. Eept. Coiui. Agr. Exp. 
Sta. for 1891, New Haven, , 1892, pp. 150-152, pL 1. 

.State.s tliafc two rows of trcMis treated with Bordeaux iwixture yieldi'd 7Ii^' baskiMs of 
marketable fruit, while two row.s treate.<l with aiuiuoniacal carbonate ol'c(>pper in 1S9(), and 
precipitated cart)onate of copper in 1891 yielded only 7 baskets. Five rows untreated for 
two years yielded only one basket. The balance/ above, co.st of treatment witli Eordeaux 
mixture was $49.42 (see E.xp. Sta.. Kec., vol. m, eXune, 1892, pp. 770-77.1), (J. F, J.) 

1216. TiioOP, James, Treatment of powdery mildew and black rot [of grapes]. < Pur- 

doe Univ. Agr, Exp. 8ta. Bull. No. 38, vol. in, La Fayette, Iiid., Mar. 19, 1892, 
pp. 17-18. 


States that powdery mildew of .u-reenbou.se .cfrapi^s i.s controlled by ])otas.si«im anlphidt', 1 
ounce to 5 gallons of Muiter, and black rot by Bordeaux mixture, iti'iviM.i( asatbrmula for 
the bitter 12 pounds of sul|>lnite of co])pe.r an’dS pounds of lime to 45 gallons of water 
Exp. Sta. Boc,, vol. Ill, June, 1*592, p.7Hl; also Prairie Farmer, vol. lxiv, Juno 11, 1892. ]>. 374). 


1|S17<. VEALif, Henry. Vitriol dressing for grain. <;AgT. Jour. Cape Colony, vol, iv, 

Cafie To\vn, .\ng. 27, 1891, p. 46, .1 col. 

State.s that wheat treated for .smut should not, be steeped in vitriol, but in water ibr six 
bonr.s, and then wet down with a s(»lution of 2 ounciis of vitriol t o 1 ixallon of wattu*, after- 
wards drying the. grain with slaked lime, (piobss from .N<;nv Zeidatid' School of Agriculture 
ill rega;i'd to t'ungicides for smut. (J. F. J.) 

W. , N. J. DK. Steeping grain in vitriol. <Agr- Jour. Cai>6 Colony, 

Cafie Town, vol. iv, (let. 22, 1891, x>* 95, col. 

Concludes tliat failure of seed to grow after iinmersion in blue stone solution w as dm*, to 
swollen itonditioii of seed. Untreated seed germinates in les.s t ime than treateil. (J. F. J ) 

1*219. WiLLis, J. J. Bordeaux mixture as a preventive of the potato blight. <Gard, 
Ciiroii., 3d sed, Yol. xr, Jan. 23, 1892, London, p. 106, 1 

Meiitioim the wide, spread use in the XTidted States of Ikrrdeaux niixf ure on grapes and 
sa.ys Miat it.s use again.st potato rot was suggested by the similaritv of the fnngn.s to that 
causing^ the brown rot of grapes. tJives an aceoniit of experimente in 1890 eonducti^d bv Cm 
.Rhode Lslaml State Agricultural Experiment Station on the u.se of Bordeaux mixture on 
potatoes, riie results W(We tliat tlu’ee sprayings increased the yield 10 per cent and five 
sprayings 34 per cent, theJnereased yield being due to the largin' siy.eol’ the tubers,, f M. B. W.) 

1226. WooEEN, L. R. The violet disease. < Ain. llori.st, \'ol. \jr, Chicago and New 
York, Feb. 11, 1892,, p. 574, Vo ooL 

(Tive8a.sa ronietly the use of air-slaked Ihneoreveii pouring strong Hmewater (m the 
, jdaiite. (J, F. J.) ■ , , a , ■ w ■ • 


1331* Z— , :X. Y. The modern remedies for the potato disease, ,<Card. (Jhroii.,, 3d Hor.,' 

: ;voL X, Loudon, Dec. 19, 1891, .p. 742, 1 col. " ’ . , '' 

Thinks thiO'c i.s a.s vet no rcnusly for the di.sejiS(*. (M. B. W.) 

1222, ZiiiNGiEHET,, Denys.' .The violet disease. <Am. Florist, voL, vii,' Chicago and' 
'New York, Feb. 4, 1892,. p. -552, i.eoL ■ 

Statc.s that Italians combat the. disease by u.so of Bo rdoanx mixture, (J, P, J.) 


1035, 1037.1045, 10J.7, 1056, 1058, 1059, 1065,1068, 
1070, 1071, 1073, 1078, 1079, 1080, 1081, 1083, 1084, 1085, 1086, 1088, 1089 1090 
1093, 109o, 1096, 1100, 1105, 1106, 1107, 1108,1109, 1111, 1113 1114 1116, 1117 
1121,1129,1180,1131,1133,1134,1135,1136,1137,1138,1139.) 


E— PHYSIOLOGY, BIOLOGY, AND GEOGRAPHICAL DISTRIBUTION. 
1333. [AnOji,] Hetoroeoisma! fui^. yGaid. Ghroa., 3dser., yol. ix, London, May 

30, 1891, ]K 683, i col. : 

Nntratlm (liaUie hart proau<-.ort OVo/aa Inriris m the. larch bv 
iniecting the tree with the teleutospores of Melamps/ora froin birch, nnd tlmt Df. 

5 diffmpkidU Scppltt growing on Phalaru arundi- 

of F. on Ayro-stw ctihjans in vicinity 
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122i* [Anon".] [Occurraiice of Sphgerotheoa lanestris in Mississippi] <Bot. Gaz.,, vol. 
xvij Crawfordsville, Iiid,, Oct. 16, 1891, p. 297. 

Notes that this species, previously supposed to be confined to Quereus agrifolm, has been 
found by S, M. Tracy on various species of oak in Mississippi and by Atkinson in Alabama. 
(J. F. J.) 

1225. [Anon.] [Oospores in ]?hytoplitliora inf estans.] <[Gard. and Forest, vol. in, New 

York, Sept. 10, 1890, p, 448, i col. 

Calls attention to paper by Smorawski in which it is stated that mycelium of the potato- 
rot fungus xjroduced comdiaand also od<?oiua- like bodies, regarded by him as aiitheridia. 
The reviewer does not consider that Smofawski’s idea is fully proven by his investigations. 
(J. F, J.) 

1226. [Beach, S. A.] Influence of copper compounds in soils upon vegetation. <N. Y. 

State Agr. Exp. Sta. Bull. No. 41, n. ser., Geneva, Apr., 1892, pp. 35-43, figs. 
3, charts 7. 

Gives details of experiments with peas, tomatoes, and w'heat planted in soils containing 2 
and 5 per cent of copper sulphate, Tuentioning the ditferences in germination, foliage, period 
of maturity, number and weight of seed, root system, etc. The results point to the fact that 
the presence of copper in the soil in large quantities is injurious to plant growth. (J. F. J.) 

1 227* Cobb, N. A. Contributions to an economic knowledge of Australian rusts (TJredinese) . 
<Agr. Gaz. N. S. Wales, vol. in, Sydney, Mar., 1892, pp. 181-212, figs. 13. 

A continuation of an article published in some pi’evious numbers on the subject, detailing 
what has been found out concerning wheat rust, discussing the wheat, soil, rust, and 
weather; also detailing the results of an examination of rust-resisting varieties of wheat 
^ in the structure of the cuticle, the ten.sile strength of the leaves, and the presence of stomata. 
Appendices contain measurements of the thickness of wheat leave.s, width of the same, the 
tensile strength, and notes on the number of stomata observed. { J. F. d.) 

1228. Conn, H. W. Some uses of bacteria. <[Science, vol. xix, New York, May 6, 
1892, pp. 258-263. 

A popular description of the good results arising from the presence of bacteria, especially 
as related to farming industries. Points out the agerujy (»f the organism.s in the production 
of butter, cheese, beer, vinegar, etc. (J.F. J.) 

Cooke, M. C. Ceylon in Australia. <Grev., vol. xx, No. 93, Sept., 1891, Lou- 
don, pp. 29-30, 

After stating that certain species of fungi have a world- wide distribution, the author 
says that other species occur only in countries far apart. As an example of this he points 
out that many of the species of fungi characteristic of Ceylon occur also in Australia. A 
number of species are cited, these being mostlv large forms, such as Pol yporei, Agaricini, 

'. etc.', (M.B.W) ■ 

1230. Detmers, Freda. A fungous enemy of plant lice. <[Joiir, Golumbus Hort. Soc., 
vol. vir, ColuTiibas, Ohio, Mar., 1892, pp. 14-16. 

Describes aphidu as affecting various species of Aphis occurring on lettuce, rad- 

ishes, chrysanthemums, etc. Believes the disease would be economically valuable if it 
could be introduced among plant lice affecting grain fields, {J. F. J.) 

12^1# Dufour, j. Emige Versucbe mit Botrytis tenella zur Bekampfung der Maikafer- 
larven. C'Zeitscli. f. Pflauzenkraiik., vol, ii, Stuttgart, 1892, pp. 2-9. 

Several experiments are described to show’ the possibility of infesting larvm of the May 
beetle with Botrytis. The fungus was taken from pure cultures upon potato and from dealt 
larva? wdiich had bedn killed by the, fungus. The result shows that infection can take place 
from living Jarvte, but the spreading oT the intectiou, especially in the field experiments, 
was less than stated by French authors. Many larvm were observed to be able to resist 
the iniection. for the three mouths during which the experiments were made, (T. H.) 

1232. Buggar, B. M. Grermination of the teleutosporea of BaveneUa cassisecola. 

Gaz., vol, XVII, Bloommgtou, Ind., May 17, 1892, pp. 144-148, pi. 2. 

Describes the general characters of the teleutospores and their germinatioo and growth. 
(j.'F.tr.) ' ' 

1233, [Hudson, A. S.] Force of mushroom growth. <Pop. Sci. Monthly, volt xxxix. 

New York, Aug., 1891, p. 575, 1 col. 

Refers to growth of mushrooms through a cement, asphalt, and gravel floor in a stable. 
One specimen came from an inch and a quarter below the siirflaee. ‘Where a second forced 
its way up the fragment of cement displaced by it was found a foot away. { J. F. J .) 

23192— No. 4 7 
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1234® Kobert. Ueber G-iftpibe. <Sitznngsl)er. d. Natur. Oes. d. Univ. Dorpat, 
Yol, IX, ’Dorpa.t, 1892, px>. 535-554. 

Tlui autlior <li\i(k‘,s tlKi ca,Ho^i of poison in, a' aecording; to tlie various fungi wliieli caiise It, 
lint iiiclmles lucrely tlioae oases iiiat are known from tlia lialtio Provinces. One group 
c(>m]>rise.s poisoning l>y fungi, Avliicli contain mii.sc‘a.riii, e. g, dpuricios' m.S' and Boletm 
Itfrklus; otiln'r east's a'n'i due to the milky jnitaj of the speeh's of LnHanui, or ot Ilelvella^ 
wlii<‘h contains an attitl nained Indvellic acid. 4'he IVmrth groiii> iinduth^s sncli as are due to 
A mmiita phalloides, one of t he moat daiigerotiH, since it looks very imndi like tlio edihlo 
Ayanotiii 'j'he author diseussi'S at length tlu‘ eiVeet and tl.ie character of the 

diseases (see review by Km. Bourquelot, “ Matidrc.s toxiipies contenues dans le.s cham- 
pignons veneiKMix.'’ in Ihill. 8oc. MyeoL Kranec, vol. xili, Paris, Mar. hi, 1892, p, 40). (T. H.) 

1235. Sxow, F. H. Contagious diseases of the chinch bug. <First Aim. Kept. Direc. Ex|>. 
Stiu. Univ. Kan. for 1891, Topeka, Apr., 1892, p. 230, pi. 4, 1 map. 

A detailed fieeount (if experiments conducted on disea.ses of the chinch bug, giving the 
laboratory observations and experiments, reports of iield agents, esl imat(3.s' of value of 
crops saved, statement of effect of meteorological conditions, history of micropliytous dis- 
eases of the bug, and a bibliography. The two fungi mainly _ relied upon, though not in 
pure cultures, are Sporotrkfmhi (jlofmliferum and Enipum aphulk. Tim mode of growtli of 
thesis is de.seribed. Pure cultures of the former did not produce the disease in inoculated 
chinch bugs (p. 27). It was not possible to obtiiiu pure cuitare.s Of Ihnpum, and no 
attempts at inoculation were made, A bacterial disease eaused by AfUrococous imectorum 
was present and was communicated from infected to healthy hugs. The amount .saved to 
482 farmers is estimated in cash to be $87,244.10, and in the sainc ratio to the 1,008 suc- 
cessful exi>eriments, $193,308. Pages 192-217 are occupied liy a history of tlie diseases oi 
the bug in the tTnited States, therein are given extracts from numy papers (see Exp. Sta. 
liec., vol. Ill, June, 1892, pp. 833-835). (J. K. J.) 

IS 36# Ward, H. M. The ginger-beer plant and the organisms composing it: A contri- 
bution to the study of fermentation yeasts and bacteria. <[Proc. Roy. Soc.^ 
London, vol. L, Jan. 20, 1892, pp. 261-265, Phil. Trans. Roy. 8oe., Lofidoo, 
vol. CLXXXiii, Sept. 26, 1892, jip. 125-197, pi. 6, 6gs. 6. 

The author ba.s investigated a remarkable compound orgaui.sm ('omseriied in the fernum- 
tatioii of liome-raade ginger beta*, and the article is a brief lioMce of the work. The organism 
occurs as icily -like yeU<>wish white masses aggregated into brain-like clumps. It resembles 
the so-called Efiphir yvAint, but is not identimirwith it. The masses consist of a symbiotic 
association of specific ycuists ai»d bacteria, morjihologically comxiarablc to lichens. Besides 
tlie essential species, cither species of yeasts, bacteria, and mold fungi are casually a.S8o^ 
(dated. The various organisms were isolated by culture methods. I'lie essential organ- 
isms are a yeast, Saccharompecii pyriformis n. ai),,aiul a liacterium, 71 ijernKfonnc xi. sp. 
Both are described. Two other forms are always found, J/yrofteraw cerepisuM and iiflctc- 
rmm acetl. The autlior has reconstructed the ‘♦ginger-beer plant by mixing juire cultmvs 
of the two first-named ivlanta. The action of plants thus synthetic, ally produced is the 
same as the original, while the action of the bacteria alone on a saccharine medium differs 
from that exerted when it is a.s.sociated with the yeast and from that exerted by thes latter 
alone. (M. B. \V.) 

1237. Weber, H. A. Analyses of mushrooms. Jour. Columbus Hort. Soc,, vol. VIij, 
Coluinlms, Ohio, Mar., 1892, p. 12, 

Gives a table of analyse.s of mmshroonis, morels, and white trullhi.s. (J. K, J.) 

(See also No. 1117.) 


F.— MORPHOLOGY AND CLASSIFICATION 01'^ FUNGI. 

I.-~GENKKAL WORKS. 


1^,38* [Axon.] Memorabilia. ,<CTrev., vol. xx,.N(>. 93, Sept., 1891, Loiidou, p. 22 , 

Six species not in Saccardo’s Sylloge, ^S*tn^hUo■myee.s polypyrmnis Hook., CkdletotrichU’m . 
mifA'oiipenmtin Corda, Zammdtum ceUare A.lytoisporiiirih fulminh Ft., A. crocemn Scliw., 
and A. ydirteridicoZa Schw. Triponpormni crutatum Patmiillard is a Bvnonym of Spmazzinia 
/' G,). jM. B. W.) . , F' ; ' 

BAiiAiiY, F. M. Botany, Contributions to the Queensland flora : Fungi, <^Queens- 
laud Dept, of Agr. Bull. No. 7, Brisbane, Mar., 1891, ])p. 33-36. 

Contain.s (lescriptions of species of fungi new to the Queensland flora. (J. F. J.) - 

124#. ilAiLEY, F. M, Contributions to the Queensland flora. <[Queeus}an(l Dept, of 
Agr. Ihill. No. 18, Brisbane, May, 1892, pp. 36. 

On pp. 34--35 are given names of specicH of fungi new to the colony. No new species are 
,, described. '(J-F-J-F ' 

lSiS41. Bailey, F. M. [Beport of the colonial botanist] <^Anu. Ropt, Dept. Agr. 
Queensland for 1890^91, Brisbane, 1891, pp. 40-48. 

Mentions three species of fungi found in the l^ellendon-Ker expedition and five blights 
observed to have injured plants during the year. ,(J. F, d.) 
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1942® Berlese^ a. N. leones fangorum ad ' usum sylloges sacoardianee , adcomodate. 
Fasc. I-III, p|>. 1-118, pi. i-cxxiii, Patavii, 1890-92. 

l^esoriptioiis and illTistrations of fungi given by Saccardo, with references to literature 
and descriptions of new species as follows; LopHwstoyna pamdiim, L. nigricana, Lophi- 
diopsu J\. gen., witb L. nuculoides (Relim) as the type; TUayiia n. gen., with T. herkleyi 
pro])osed for JJuitnjpe titan E. ot Er. ; Passenniella ii. gen., with P. dichroa (Pass) as type ; 
Leptosphmrla nonalia, in stems of Asparagus officinalis; L. kunzeana in stems of Typha 
latifolki; L. elUdana in dead steins of (Enothera biennis, proposed for Z/. Ellis ; 

L. hanzsUnskyana in stems of gras.ses; L. rhopalispora; L. acutiuse.ula, proposed for X. 
acwfaliehm; Leptosphmriopsis ti. with Lept. opMoboloides Sacc. a.s type. Onomoni- 
opsis n. aen., witli 0. ckamcemori (Fr.) as type; Winterella n. gen., with Tf. tubercuUgera 
(Ell. and Ev.) as type. (J.F.Jd 

124^® Cooke, M. C. Australian fungi. <Grev., vol. xx, Ko. 93, Sept., 1891, Lon- 
don, jip. 1-7. 

Gives descriiitions of the following new species: JStrobilomyces lupdatus, S.faseuulat^ls, 
Hifpocrella axillaris, on grawsses; Phyllacliora maeidata on Eucalyptus ; iJothi^ella ince- 
qualis on Eucalyptus; Montagnella rugulosa on Eucalyptus; Physalospora mkrosticta; 
Trahutia parvicapsa on Acacia Anthostomella lepidospermce on Lepidosperma; Sphcerella 
cnjpta on Eucalyptus; Dimerosiiorkmi parmduni on Trema aspera; Asteromella epitrema on 
Trema as^^era; Piggotki substellata on Eucalyptus; Lepiothyrium aristatum on Eucalyptus; 
Staganospora, orbietdaris on Eucalyjdus ; Stilbosp ora folio mm on Eucalyptus; and Strnmella 
patelloidea. (Gout, from vol. xix, p, 02. ISee Xo. 555.) (M. B. \V.) 

1244. Cooke, M. C. Australian fungi. Supplement to handbook <Grev., vol. xxi, 
London, Dec., 1892, pp. 35-39. 

The following new species are described, all hut three (as noted) described by Cke. and 
Mass.: Agarieus (Lepiota) m-ettibranaceiis, A. (GUtopilus) cyathoideus, A. {Eebeloma) grisevs, 
A. (Ttdmn'a) strigipes, A. (HypJiolojna) discrchts, Holbitius eandidus, Marasmius suhroseus, 
^ Xjenzites bifasdaius, Polypanis (Ovini) myliitw, Dcedalea Hludens, Hydnum {Itesup ) cakareum , 
^ ISterewn pamiositm, Cyphella longipes, Stephe7ma arenivaga, piploderma sahulosum. 
Si^phoerdla goodiaifoUa (jke., on leaves of Goodia latifolia; Ompora rntilans, Mo7wtospora> 
fasciezdata, Cercospora glydties Oke., on leaves of Glycine clandestina; Hyrnenula eucalypti 
on leaves of Ezicalypdus; and PhyllosUcta prostantherm Cke., on leaves of Frostanthera 
lasianthos. (,J. F. j.) 

1245# Cooke, M. G. Exotic fungi, <Grev., vol. xx, No. 93, London, Sept., 1891, 
pp. 15-16. 

Descriltes these neAv species of fungi: Cordyeeps fipe/sripini Mass, on ant (P'ormica), 
Sphmrostilbe uiacoumii iKovh.)^ ztncl Eredo {UroznycesG}) ) aloes. (M.B.W.) 

1246. Cooke, M. C. Mushrooms and toadstools. <Grev., vol. xix, I^ondou, March, 
1891, pp. 83-84. 

Discusses the numbers of edible and poisonous British species of fungi. (M. B. W.) 

124 * 7 . Cooke, M. C. HFew British fungi. <Grev., vol. xx; No. 93, London, Sept., 

' ; 1891, p, 8. ; ■ , ■ 

Describes Kalrmtsia stromatica Cke. &Mass., Coryw'icnt emnmeUim on CaznelUa, Eamu- 
laria petzmiw on Potziniii, (M. B. AT.) . 

1248. Cooke, M. G. New Zealand fungi. <Grev., vol . xxi, London, Sept., 1892, p. 1. 

Describes new species as follows: Mhizopogon vidlaeeus Cke. & Muss, on ground, Ohro 
mospon’uni paUeseens Gke. &. Mass, anumg mosses, -wlandn on twigs of 

Fagus sola/ndri. (J.F. J.) 

1249. [Ellis, J. B., and Anderson, F. W.] New species of Montana fungi. <Bot. 

Gaz., vol. XVI, Oratv fords ville, Ind., Mar. 16, 1891, pp. 85-86, pi. 1. 

Gives des(*ription of plate illustrating article in February number, tbe two species illus- 
trated being Spondesmium sorisport aides E. & A. and AScidium- Uatridu E. & A. (see No. 
■257).' (L F;J.)', 

1256. M[assee,] G. Memorabilia. <Grev., vol. xix, London, June, 1891, p. 108. 

Notmthiit Thelepkora szifz/ltaB. &Br., T. retiforjms B. & C., and T. reticulata B. &C. tiro all 
forms of P. pedicellaf a L. Notices that a book on “ British Edible Fungi,” ly M. C, Cooke, 
is in press. Also a note on Emencella uariecohr B. & Br. and Inzmgmm erifthospora 
Borzi, the latter having been described by Harkness tiirough mistake as a new geims, Pke- 
lospora. (M'.B.AT.) 

1251. Rostrup, E. Tillseg til “Grcenlands Syampe, 1888.” <MeddeIelser om Grmn- 
land, vol. m, Copenhagen, 1891, pp. 593-643. 

Enumeration of fungi collected in Greenland since 1888. Some new species are described. 
Hymenoznycetes 58 sn., no\Y—0ypkella lateritia; Oasieromycetes 2 ap. ; Tremellactm' b sp. ; 
rkilaginek 4, sp.; Tlredniapeee B Bp.; Taphrinaceml Bp. ; JMscoiaycetes iBsp,, new, Cztdio- 
zieVa fnictigezia, Ncottiella vitellmaf Hclerotinia vahliazia, XEiidka inacrospom, MolUda 
alplna, Oenangdla hartzii., (rodroniajunipeH, Phacidiumpolygoui, Trochila rhodUlce; Pseudo ■ 
peziza axillaris, (Honiuzn betulBrnm; Fyrenomycetes 57 sp., heV, Lmsiadia ' akh&niUlm, L. 
potentillm, Apiospora rosmclngdy OoUroa oxyrice^ 'Lepto^phmria. brmhysm, Melammma sail 
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cinnm, alni, IHcofipom- mtrm; SphmropfHdea' 23 ftp., m:^^^\'FhylloUietaUdi, 

Fhonia hiemcil, Sf’ptofia pyi'olnia, Dimmimporium nnlhulimla ; (lym>riomiimtes {Melan- 
Cfynictv) i:{ 8p.. now, Mefn7i()iF'(yina norhi; ITijphonijieeUhs’ 17 si»., now, Oercosporella oxyiim, 
HiFrospfvnuni stxvham}nai'W\ I)ciulro(Uxhivni hetuibiuw.; Zygomyeetea 1 sp. ; Mntomophr 
thormem 1 ap.: l^.a,pi'iili'gn:HUV(V.\ renmosporacmi 1 ap.; C-//;pU7(7t(otcro lap., now, Php 
sinh'iina hippiiridia. (ifatoriio inycMiliji, 8 8{>o(nos wore nl wlji(.’.h S(d<d’otiimiha(xm’um 

ia now. (T, 11.) 

Tkaii.,, J, W. II. Beport for 1890 on fungi of east of Scotland. Nat- 

uralist, No. 31, Forth, .Ian., 1891, pp. 31-35. 

Liata of fuippi from the Provimjoa of Uorf h, 'Pay, and Dor, oompriainff Uredmm\ ThUKtyi- 
nem, Fyntncmiyvete^, A ^com,iimtes, Penspo'rutem:, Pemnoi^porMu liyphiwiiyu'tM, ]JU(uri)iyecf.ek\ 
and Odstxoinphete.^, witli hoatiduntB, dntos, ainl hrid'notea on Bonn‘. of t Im Hpwnes. (M. B. W.) 

1253. Wha'Mper, Edw. Travels amongst the great Andes of the Eijuator, with inai)s and 
illustrations. 8vo. New York, 1892, pp. xxiv, 456. 

On p.'ig'e 199 notes the oc<airrene.e on Antisana, at im elevation of U), 000 fe<‘t, of Om,phalia 
l^r, and Psi7o<p/&r sp. On pages 209 and tEv2 mentions finding of CantharelUi^ 
whyrnperi Ma.ssce A Murray on Biehincha at an (vlovatiou of 15, 900 feet. (J. F. J.) 


IIL^OOMYCETES, 


1254. Wii, IMAMS, Tiios. Notes on Peronosporaceae. Torrey Hot. Club, vol. 

XIX, New York, Mar. 5, 1892, pp. 81-84. 

Gives notes on, species of Ferono.<tpora, iSeleroJipora, Vlamiopara, and Oysio'pus, found in 
the vicinity of Brooking.s, H. Dak. A table is also given showing tlie rainfall during tilu|ium» 
mer months of 1890 and 1891. (J. F.4.) 


V.-BASIDIOMYCETES. 


1255. [Anon,] [Edible Agaricini ] <Bot. Oaz., vol. xvi, C^nnvfoialsvilhh Imk, May 
" 16, 1891, p. 157. 

Notes that of the 1,400 species of Agaricini in Great Britam 124 are edible, 20 are poisonous, 
and of 51f) nothing is known. The balance are t(»o aniall, too tough, or too rare to be of value. 
/J.F.J.) 

[Anon, j Notes on Tremellini. <^Grev., vol. xx, No. 93, London, Sej)t., 1891, 
p. 15.' ■ ■ ■ ■ , 

List of species o( IPacryoniyce^ and Pezha, not in Saccardo’s Sylloge, and descript ions as 
new of Auticiilarla ronww Berk, in Herb., and A. Berk, in Herb. Tremella Ula- 

cinu Mull, is nnunioned as being tlm sanm as L anrcohfci’. (M, B, W.) • 

[Anon.] Bevue horticole. <[N(>iiv, Ann. 8oc,’ Hort. Gironde, . No. 55,Bor- 
,, deaux, Sept., 1891, pp. 152-153. ■ 

Contains a note on tlieimportainaMir innshrooin imilnre iti f ln^ environs of Paris, with brief 
account of nuiniicr of gianving. (M. B. lY.) 

1 25S* ' [AnoaN.] Tramotes .trogii Berk. ■<Grov., vol, xxi, liondon, Boc., 1892, pp^ 

■ '45-46. ' . ■ ■ 

R(‘fer.s to paper In Jour, de Bot. by M. P, Hariot in which it is concliubal \,hat, Tmmetm 
hi&pida an<l T. trogii ave identical. States tliat this <M)n<'lusion is (aToncous, inaHmuch as 
Hariot had not .seen tlic typo specinuni of T. trogvL Give.s a description of the specimen, and 
says it IS qnil4Miistiiict from (J. eVJ.) 

BouKQUELcyr, Em. Lo ^HobosM,” champignon du Japon analogue a EAgaric hlanc 
des pharmacies.'"* '<Biill. Soe, MycoL P>ance, vol. viii, Aktris, 'M'ar./Sl, ■■18'92,' 
A' / p. 39. u 

The intebitants of Yeso designate under the name “toboshi” a innshroom that grows on 
tiunks of larch {Larix lej/tolepuj, Thi.s i.s a .species of Idolyporus, about the sixie of one’s 
iirit. They prepare of it a remedy against the sweating of pUllusio patients. It contains a 
rgsin and an acid, the last of wdiich is not, however, identical with agaric acid. (T. H.) 

Boudier and Patouiliard, Note surune nouvelle Clavaire de France. c^Buli. 
kSoc. Mycol. France, voL Tin, May 22, 1892, pp. 41-43, pk 1. 

Describes Ctorarm :Boiid. et Pak as a new spt'ciCH. It was found growing 

together with C. inmqvalu and IK limUis, According to the description and tholigurcs, 
it shows a, striking resemblance to a Qeotjlomum^ but has the i)rineip;iil characters in com- 
mon with the genus GZuvana. (T. H.) 
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BkitzelmayR^ M* Bas Genus Cortinarius. <Bot. CeutralbL, vol. Liy Cass©!, 
June 28, July 12, 1892, pp. 33-42. 

Among the characters which seem to }>e constant tor this geirns is tlvo manner in which the 
lainellai are attached to thepileus, as well as the color, the shape, and the size of the S}>ores. 
The author enumerates tiie species arranged according to the system of Fries, and adds to 
each the size of the spores, besides giving descriptions of several of his own species. The 
following new species are described: Cortinaritislargiuseulas, C. duputabilis, 0. pereogniitis, 
C. extricabilis, Clvesperus, G.polUnlus, €. opimatvs, O! albidocyaiietta, C. funco-violaceus, C.col- 
loemidm, 0. eftctus, CK mibmiirtillimis, C. melleifolms, O. szbbinfucatus] G. abiegnufi, G,inur- 
hanus, G./ulvO'CmnamomettP, G.fagineti, G. mbcarnosus^ C. asmmplus, G. qumsitus, (I divuh 
gatus^ C.illep%d>KS^ G. luxuriatus, G. benevalens, 0. multwagus, C./istuIaris, G. blandulits. Gii'^es 
also several critical notes on the species named by Fries, ^vbich are enumerated in the, list. 
(T.H.) 

Cooke, M. C, British Tremellinege. <Grrey., vol. xx, No. 93, Loudon, Sept., 
1891, pp. 16-22. 

A revision of the British species of this family, with characterization of the family, sub- 
families, genera, and species. (M. B. W.) 

1263* Cooke, M. C, New British fungi. <Grev.,vo]. xx, No. 93, London, Sept., 
1891, p. 25. 

Descriptions of* Arfarictis (Flammiila) aldridgii Massee and Paxillus suhinvolutus Batsch. 
{M. B. IV.) 

Cooke, M. C. Notes on Clavariei. <Grev., voL xx, No. 93, London, Sept., 
1891, pp. 10-11. 

Critical notes on several species of Olavaria^ Galoeera, and Lachnocladiimi, with descrip- 
m tion of Olavaria muellerU G. tasmania, LacJmocladimn kiiTzii Berk, in Herb. L. rubiginomm 
Berk. & Curt, in 'B.ov'b.,LJiookerl Berk., and Acurtis giganteum are said not to be good species. 
(M.B.W.) 

1265# Cooke, M. C. Notes on Thelephoriae. <Grev., vol. xx, No. 93, Loudon, Sept.,- 
, 1891, pp. 11-13. 

A list of species, with notes and locations, of Mymenoclmte^ Peniopliora^ Corticium, 
and Gonopkora. Bymenochcete scrvfom Mass, in Herb., Co rtici am compactimi B. GAn 
Herb., and C. nigrescens B & C. in Herb, are described as new. (M.B. IV.) 

1266. Cooke, M.C. Species of Cyphella. <Gr6v., vol. xx, No. 93, London, Sept., 
1891, p. 9. 

A list of twelve species not included by Saccardo in his Syllogo, with descriptions of fotir 
new species: C. fumom on Gladiolus, G. fuscospora Currey in Herb., G. amtralieMU^ 

. and Berk. & Curt, in Herb. (M. B. IV.) 

I26’7. Delogne, C. H. Les Boteles, analyse des especes de Belgique et des pays voisins, 
avec indication des proprietes comestibles ou veneneuses. Soc. Belg. de 

Mier., t. xvii, Brussels, Feb., 1891, pp. 70-87. 

Gives the characters of the genera Boh’tefi, Oimdan, StrobiUtnyees^ md PhgUo- 

porus, with descriptions of the species. The article has fipecial reference to distinguishing 
the poisonous and edible species. (M.B. W.) 

1268. Mokgan, A. P. Myriostoma colifome, Dicks, in Florida. <Am. Naturalist, vol. 

XXVI, Plriiadelphia, Apr., 1892, pp. 341-342. > 

Notes the occurrence of this speeie.s as found by L.M. Underwood near Eldorado, Ela. 
Describes the internal structure, concluding that probably- Geaater columnatus is the same 
species. (J. F.J.) 

1269. Morgan, A. P. North American fungi, fifth paper. The Gastromycetes. <[Jour. 

Gin. Soc. Nat. Hist., vol. xiv, Ciucinnatb Oct., 1891 to Jan., 1892 [Mar, 5, 

' A892], pp. 141-148, pi. 1. '' " "'v - 

Describes new genera and species, as follows: Bovistella n. gm., Oatastomani gm., 0. 
pediceMaiunh Bohista montanat B. minor , and gives besides descriptions of old species 
belonging to various genera. {J. F.J.) 

1270. Townshbnd, N. S. Mushrooms for the table. < Jour. Columbus Hort. Soc., voL 

VII, Columbus, Ohio, Mar., 1892, pp. 6-8. J, 

Describes briefly the appearance of various species of edible mushrooms (Agaricus, Mor- 
chella, truflOie, and putf ball), giving directions for cooking, and a short statement of how to 
distinguish edible from poisonous species. (J. F. J.) 

1271. "'''Tuener,, 'W. Sv' Mushroom. 'culture. <[Jonr.' Columbas Hort. -Soc., yoL, vil, 

''''tColiimb'iis.,' Ohio, M 

'.''G.ivosAireetionS'for, preparing beds for .'m.uabTo'om' cultivation, with, an' 'estiihat© of the 
probable money value nf the product-' ’ <J*F.J.) 
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1272. Detm'I^rs, Fu^r>a, A prelimiaary lirt of tlie rasts of Ohio. <Oh,i,<> X*^i\ Exrp» ^Sta. 
J^ulL No. Colviiiilnm, 1892, |>p. 1.99-I40. 

( JivoHa list <»r HjKH’ioH of Utvou/ci's, Vtm'UhUt, IXimtjinidiuin. (fjpniioKpormt.ifmuh, Melamih 
,sora, Ooleofiijoniitrt, ikvoiim, nnd Jhndmm-, tomjtlior with iiotos on hostH auti localities. 
M.F.J.) 

Diei'KL, F. Zur Bourtheiluiig der Oattmxg Biorchidmm, <1. Deatsch. 

Hot. (lew., vol. X, Hoft 2, Borliu, Mav. 23, 1,892, pp. 57-(53, tigs. 2. 

A revisiou of the jrcnus Dwrchidiam jual a, discussion of .scviU’al of tlic sjaaricH formerly 
deaciibml l>y Ma.i>;nn8. The mitlior’s opinion is that while th(‘ ‘pams Dltyridddliitii is pro!)* 
ably not tenable, l)ecaust> there arc transition lb as into riicchiia, ho \v(>akl iicverthel(\s.s 
retain it for tlio present, because the distiinhion lietwo'.en other li'euera. { Iframifceft and i’nc- 
cinhO are quite as artiliciiil. For the i)r(',sent, therefore, he would include in Dlorchidiwii 
species in wliich tho majority of the spores hasmthc sejdaxm perpeiidicular tipon th«i ])edietvL 
Tbc genus is, libwcver, (‘stablislusl by the author htr paUidma, 

miieli oil acK'ount of tlie dill'crem'os in tlic do^•^ilopnlent of tlie spores. It is charactimi/aid by 
Iniviug no eudospore and conse<piently no g-ermpore.s arc formed bcfoi'c gormiiuition. Only 
^vh6n 'gerininatioii bas taken place are tbe places iii(U<5aled through which the contentB oV 
the spore has couio out. (T. H.) 

1374» Klebahn, H. Bemerkungeii iiher Gymnosporangiuni confusum Plotyr. und G. sabi- 
1106 (Bicks,). <Zeitscli. f. Pllaiizeiikmiik., vol. ii, Heft 2, Stuttgart, 1892, 
pp. 91-95. 

The author states the discovery of Opiiinospormigium confimim in the vicinity of BrenKni. 
It has been shown by culture that this fungus (lev(doped abundant aieidia upon Oratmgm 
Gxpmantha. According to Dr. Focke, this fungus has existed iiBar Ilremen siiuaf 18tU), 
Tliore liad been planted a number of varieties of Onitmjas I bat were badly injured by a 
ItceMelia, while mimerons pexir trees in the same garden did not show any sign of fungous dis- 
ease. (T. H.) 

IvLEBxiHN, H. Zur Keimtniss der Schmarotzer-Pilze Bremeus uad Kordwestdeutsch- 
laiids, Zweiter Beitrag, <;Al)liaiKl. des Natur. Ver. Bremen, vol. xii, Bre- 
men, May, 1892, pp. 361-370. 

Kinty-six specievs of fungi are knoAvn from the vicinity of Bremen, among which Fmc- 
einia m represented hy 43, Uroniyces 11, Melamipaora i), and some others scarcely at all. The 
paper c.ontains remarks upon some of the iinporr.aiu forms, sucli as iSpnei/Uoruyn 

n. sp. ad interim cd' the family AnqiUstame, This fungus is nuirely known in the spor- 
auginm form and occui's in ilMogimium bomin A new vari(vty of TncHnia perpUxaiis 
is described, namely, arrhenaiherp found npou ArrhimeUhenun (daMuii and a varitJty, cortiGi- 
cola, of Fhrapmidium riibi. .Pe>djlenniuai 'pini i.s rare in the north wcspnai partHof t rernniny, 
and tho author mentions that the teleuto8]K)ric form is still unknown, Tim .spormogonia of 
Peddermium showed some differenc.es wTieu the fungus has heen taken from Pinuistrjbus 
or F. Timseof the last dcmiot cause any 'swcUitig of the branches and they are 

only visihl<‘ wlien tho bark has been roinoved. Tliey then 'show as yellow' spots, but the 
microscopic stnictnre is almost tihe same as in P. 8tmhi, The pecuUaf t)tlor observed in the 
Rperniogonia of iT Avas not hniiid in P. pirt’i. (T. H.) 

1276. Thaxtki!, R. The Coanecticut species of Gymnosporangium (cedar apples). <Aim. 
Re}>t. Conn. Agr. .Exp; Sta. for 1891, 'New Kaven, 1892, pp.. 161-165. ' 

Dis^jiisscs tlie conmiction bet, ween cedar apples ami rust of fruit, trees. Mtvutions species 
found in ( bmiujcticut and descidbes dcAmlopment. Notes experinumts to determine tho life 
history of the “ bird’s-nest” form and describes as a new species (dynhnoiiptmingiunh nidus- 
mn'.v (see N(>. 310), (J.F. J.) 

(See also No. 1227.)' 


VII I A S( X)M YO ET.ES . 


a. — Gynifioasck . . 

1^7*7, Boudier, Em. Bescription de deux nouveUes especes de Gymuoascus de France. 
<Br 11. Sotn Mycoi. l^ranee^^ vol. viil. May 22, 1892^ pp. 13--45, pi. 1. 

V Oiminoascns if>iHbriniis iiml G. houngniloti ’AYc ilemaiheil mid ilgiirpA asi miw. (T. H.) 

. ^ y':'' 

I Bommeu, Ch. Bn champignon pyrenomycete se developpant sur le test des Balanes. 

Soc. Belg. do Micr., t, xvii, Brussels, May 30, 1 891, pp. 151-15 1. 

Describes PharackUm manna^ which is found growing on living PalaniLs bnlanoides. 
The most remmipible thing about the species is the symbiotic rohition between its myce- 
lium and umceliiilar algm (Chroococcacete) which the author has dcscribetl. (M. B. W.) 
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Chatin, a. Nouvelle contribution a Pliistoire d© la txuffe (Tirmania' cambonii). 

Terfas du Sud algerien. <Comp. Rend., yol. cxiv, Paris, June 13, 1892, pp. 

1397 - 1399 .^ , 

Tirmania mmhonii is a neAV species from Algeria, closely related to T. aj'rieana, Imu 
ditreriiig from it by its finely veined flesh and the larger asei and spores. * The spores 
also eoutaiii an oily matter in large quantity, following truffles have so far been 

observed in Algeria: Ter/ezia Uonis^ T. houdien^ T. claveryi, Tirmania africana. and 1\ 
damb mii, (T\ H.) * 

e. — Sjyhaeriacew. 

280. Atkinsox, Geo. On the structure and dimorphism of Hypocrea tuberiformis. 
<^l^roc. Am. Asso. Adv. Sci. for 1S91, vol. XE, Salem, Mass., July, 1892, p. 320. 

Abstract giving a statement of various x^apers published oq the subject. Notes that 
both perfect and conidial stages have, been found by the author in Alabama. These are 
described. The opinion is expressed that the species should he placed, pending ftirther 
study, in the genus TlypocrcZZa, and be known as Hypocrella tuheriformin (B. & liav.) (see 
No. 6U). (J. P.J.) 

12§1. Baumann, E. Reher Cordyceps robertsii Berk. <^Bcr. d. Scliweizer. Bot. 

Ges., vol. ir, Basel and Geuf, 1892, p, 70. 

This fungus was parasitic upon the pupa of Hepialus vireacens from New Zealand. (T. H.) 
d. — DUcomi/cetes . 

128^. [Anon.] Morels. <Gard. Ghron., 3d ser., vol. ix, Loudon, Apr. 18. 1891, 

pp. 504-506, fig. 1. 

Figure of the fungus. (M. B. W.) 

12§3. BOUDIKR, Em. Note sur les Morchella bohemica Kromb. et voisins. <BuIL Soc. 

Mycol. France, vol. viii, Paris, July 21, 1892, pp. 141-144, 

Morchella hohemica wasifirst described and figured by Nromhlioltz in 1828; it was referred 
to the genus Iforc/tcZZa. Other authors placed the spemes under the genus Fer|)a, but Bou- 
dier prefers toarrange itas asubgenus of Verpa, viz, Ptychoverpa. There aresome differeiu'es 
from the true FerpcK, which consist in the morchelloid aspect of the fungus, the few-vSpored 
theem, and the size and shape of the spores. Morchella bispora and M. gigmpora are prob- 
ably not distinct species, hut rather repre.sent forms of the above. (T. 1.1.) 

1284. Phillips, Wm. New Discomycetes from Orkney. c^Seottish Naturalist, No. 

32, Apr., 1891, Perth, pp. 89-91. 

Describes the following new species: •H)/nieao.9c,yp7ia. Zf. (Mptera) einereUa 

Sacc., forma Lachnella orbicularis. L. brunneociliata, L. {Helotiella} laburni, .and 

empeUa, with de.scrfijtions of two otlier species. (J. F. J.) 

IX— IMPERFECT AND UNCLASSIFIED FORMS. 
a. — Hypho7nyeete8 and Stilbeuh 

1285. Morgan, A. P. Two new genera of Hyphomycetes. <lBot. Gaz., vol. xvii, Bloom- 

ington, Ind., June 15, 1892, px>. 190-192, figs. 2. 

Describes Ci/lindrocladmin ii. iuuX CKscorparimn on podoiilrleditsckm truwaii- 

thos, and &y7ithet(hSpora Ji, gen, ainl S. electa ii.Bp. on Peziza Bp. (J.'F.fJ.) 

b,--8phay'opsUleii^ and Melancomeir. 

1286. [Anon.] [Greeneria Miginea.] <Bot. Gaz., voL xvi, Ora wfordsville, Ind., Feb. 

15, 1891, p. 60. 

Notes change of position in classification of the species. According to Gavara it belongs 
with the Meldnconim msXmd of Sph<^.rop8idece, and shouldbe called Melancimium fuliyineum 
(Scrib, X Viala) Cavara. Specific characters are given. (J. F. J.) 

G.— MORPHOLOGY AND CLASSIFICATION OF BACTERIA. 

1287. Ball, V. M. Essentials of bacteriology; being a concise and systematic introduction 

to the study of microorganisms for the use of students and practitioners. Phil- 
adelphia, 1891, pp. 159, figs. 77. 

Discusses the classification of hacteiia and gives an outline of the various schexnea of 
classification. Notes the various f(>rm8 assxmied and the effect piwluced by bacteria on 
living organisins. Gives methods of exannnations and of staining, and formulae for various 
rea geiits methods of culture; descriptions of varioms inedia eiu ployed ; modes of inocula- 
tion, grow'th, and appearance of cbhmies; speciatmodes of cultivation ; and ejffects of bacteria 
on animals. In part two, discusses special bacteriology, describing dise.^aes due to the 
organisms, and in appendix gives an account of yeasts ana moulds, With methods of exam- 
ination., tL'F.J.) „ . , ■■ ■ 
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ltl8§. Ward, H. Uxnmxi.L, 0.i tho charaote-r^ or marks employed for classifyiag the 

ScMzomycetes. <Ajin. of I'iot.. voL vi, London, Apr,, 1892, pp. 103-144, 

{ Jives !i brief initline of the history oi' the ilasHiticatioii of bjwtoriii, preHeiiting in talndar 
form the vjirions .scho.mes proposed, as follows: (John in 1875, Winter in 1881, Van Tioji;heni 
in 1884 ldfig\h'e i» f88(>, ICucppi'- in 188(5 ami later, i(Iopf in 1885, Do Toni in 1889, Mitimlin 
1891, amrWoodhead in 1891 . Kaeh of tl»eso is brietly diMoussed, SuKi^'ests in coiu^lnsioii 
tliaiin the futnre notes be made on habitat, nutrhmt niedinin, gaseous environment, tem- 
perature, morphology and life liiatory, special behavior, and patliogtmie etfectH. (,} .F. J',) 

(See also Nos. 1228, 123(>,) 


.l.--TE(JHNIQUE. 


1289. Arthur, J. C, Cultivating the ascosporous form of yeast. <[Bot. (la/.., vol. xvir, 
Bloom! iigtoii, Ind., Mar, 17, 1892, pp. 92-03. 

Deseribe.s a met bod uaed to succes.sfulL cultivate} yeast spores a<;cording to a plan reconi- 
meiided by Hausen. (J'.E.J.) 


1290. Atkinson, Geo, 1'\ An automatic device for rolling culture tubes of nutrient agar- 
agar. <Bot. Gil/., vol. x\^n, Bloomingtou, IiuL, May, 1892, pp, 154-156, pi. 1, 
fig. 1. ' 


Describes method of making sin apparatms for keeping culture tiibe.s in motion. (,T. F. J.) 

1291. Chester, F. D. Anew culture cell <Microa, Bull., vol. i3C, Philadelphia, Aug., 
1892, pp. 25-26, fig. 1. 


^DOvsm’ibes a cell designed byN. A. Cobb for the study of the growth of microscopic fungi. 


1292, Kussell, H. L. The effect of mechanical movements upon the growth of certain 
lower organisms. <Bot. Gaz., vol. xvii, Bloomington, Ind., Jan. 20, 1892, 
pp. 8-15. 


DeHoribes apparatus for experiment and gi\'0s details of the re.sults. The species experi- 
mented with were Monilia camiida, Oidium albieans, and Saecharomyce^ niifeoderma. The 
results showed more rapid growth in the agitated than in tijo stationary flask, but a greater 
amount of alcohol was found in the latter than the former. The increase in growth in the 
agitated flask is apparently due to more perfect aeration and better nutrition, ' (J. F. J.) 



ERRATA. 

On page 215 the iollowiiig corrections should be made in tabled, in the column 
giving ^‘Weight of straw and grain 

Line. 

1, instead of 23 read 22. 

2, instead of 23 read 22. 

3, instead of 24 read 23. 

7, instead of 31 read 30. 

9, instead of 17 read 13. 

10, instead of 33 read 34. 

11, instead of 29 read 28. 

V2, instead of read 2$, 

13, instead of 15 read 14. 

17, instead of 20 read 19. 

18, instead of 25 read 24. 

19, instead of $2 read 
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GimEEAL IHBEX. 


A. 

Abutilon cuttings, disease, 305. 

Acacia, fungi, 321. 

Acetate of copper for grape mildew, 309. 

Adilya— 

Duncan on fossil, 271, 
penetrans in corals, 271. 

Actinomycosis in cattle, due to fungus, 393. 
Adhesiveness of fungicides, 202, 310, 417. 
iEcklium, notes, 325, 320. 

Africa, wheat rust, 299. 

Agaricini, edible, 426. 

Agariens, fossil, 324. 

Agarimis metl&iis— 
destructive action, 397. 
on tree rootvS, 413. 
peach yellows attributed to, 404. 

Agriculture- 
electricity in, 308, 314. 
of Italy, reports of U. S. consuls, 169, 

Ahlesia, classification of, 329. 

Albumen bacteroids in root tubercles, 385. 
Aleyrodes citri, preliminary notice of a fungus 
parasite,363. 

Alfalfa leaf Spot, 411. 

Alg®, fungi parasitic on, 322. 

Algal fungi, 389. 

Algal symbiosis. 388, 428. 

Almond- 
action of rust, 356. 

■ disease— 

iifibcted by weather conditions, 67. 
caused Ivy €erco$po'racircu7nscwm,232. 
description of injury, 67, 68. 69. 
dissemination. 70. 
notes, 66, 232. 304. 

observations on parasite causing, 71. 
plan of treating, 77, 235. 
preventive measures, 70, 232, 309. 
remedies, 232. 
results of treatment, 237. 
stocks affected, 67. 
transmission to peach trees. 67- 
work on, in Aiistraha, 77. 

V'trees,. disease, 66., ' , 
tumors on roots, 376 
Alten, H.,, 378',' 

Alternautbera leaf blight. 414, 

Alternaria parasitic, on melon; 373, ■ ' ■ 

Alwoo'd* 'W.'B.,.' 306. 

Alyasum 'mildew, 50. ' 


American— 

agricultural colleges and experiment station.s, 
botanical section, meeting, 153. 

Pomological society, meeting, 154,400. 

Ammoiiiacal copper carbonate solution- 
adhesiveness, 204. 
apparatus for applying, 78. 
cost, 78, 239, 361. 
directions for using, 77. 
effect on- 
almond disease, 238. 
cherry leaf spot, 174. 
color of wheat leaves, 206, 209. 

Mahaleb cherry, 250. 

Marianna plum, 255, 

Mazzard c herry , 250 . 

Myrobolan plum, 254. 
pear leaf bl igbt, 243, 245, 247 . 
cpiinco stocks, 248. 
wheat plants, 215. 
wheat rust, 210, 218, 219. 
formula, 13, 77, 174, 200, 217, 234, 262. 343, 360. 
fungicidal value, 308, 311. 
time required to spray a tree, 78. 
wetting power, 204, 205. 

Ammonia, cost, 239. 

Amylodextrin in root tubercles, 385. 

Anderson, F. W., obituary notice, 293. 

Andes, fungi, 426. 

Angers quince- 
budded, 258, 260, 261. 
experiments for leaf blight, 247. 

Animals, parasitic fungi and microorganisms on, 
190, 293. 

Anthracnose of— 
bean, 298, 408. 
cotton, 298, 301. 
currants, 101. 

grape, 163, 165. 169,174, 303. 
grape, treatment, 302, 308, 309, 311. 
hollyhock, 306. 
orchids, 166. 

raspberr 5 % treatment, 170, 410. 420. 

Antibionts. definition, 388. 

Apple— • 

bitter rot. 302, 304. 
bitter rot, remedy, 411 , 
blight 304. 
blight proof 297. 

;canker, :41I' ■ ; 

■' diseases. 411, '412. ' 
diseases, treatment. 167/417. 


433 ,' 
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Apple -Coiitinued. 
leaves, fun, goes disease, lt>2. 
moldy cor(‘, cause,, ::I02. 

orcJuards utfected by Fuaieladiuuii. 373, 412. 
powdery mildew — 
experiiuenta, 250. 
treatment, 309, 411. 
ripe rot, description. 304. 
rust, 104, 174, 408. 
scab- 

cos t of treatiuonte. 21. 
description, 303. 
effect on fruit, 20. 
experiiueuts, 17, 22, 311. 
in Virginia, 300. 
notes, 26, 373, 409. 
results of spraying, 19. 

treatment, 17, 18, 54, 168, 173, 174, 175, 176. 299, 
306, 308, 310, 408, 411,417, 418,' 420, 422. 
weatber as affecting prevalence, 373. 
stocks, budded, at Geneva, N. Y., 259, 261, 
trees, root knot, 294. 
water core, 298. 

Apples, copper on, SOS. 

Apricot- 
action of rinst, 356. 
disease, 157, 
shofc-bolc disease, 412. 

Arcliagaricon, fossil fuiign.s, 270. 

Argentine Ilepubbc, now fungi, 322. 

Armillaria m,elUa^ doubtful connection with root 
rot, 377. 

Arsenic, action of fungi, «317. 

Arsenitescoinbined'with— 
fungicides, 172,418, 420. 
lime, 418. 

Asclienoiiia tahitmm on AleToydea eitn, 303,304. 

Asconiycetes— 
oharactera, S91. 
notes on asci, 50. 

Asli, fungi, 413. 

Asphalt vapor- 

begonia leaves, injury, 378. 
rose leaves, inj ury, 378. 
strawberry Icaives, iitfury, '378. 

.Australia— ■ 
new fungi, 321, 424,' 425. 

' rust, loss from, 287. ■ ■ 

rust of wheat, 195. 
species of fungi, 380. 

;/ ''Wheat 'rust— ... 

' ■ ' conference, '287. ■ ' 

treatment suggested by conference, 288. 

Australianfimg], handbook, 379. 

' 'B. 


j Bacterial disease of— 
i beet, 303. 

chinch bugs, 316. 
geranium, 305. 
grap<i clusters, 303. 
melon, 303. 
olive 303, 304, 
poplar, 305. 

Bacteriology, book on. 429. 

Bacteroids in x*oot tubcr(‘,lc.s, 385. 

Balamis, fungits growing on, 428. 

Banana di.sea8e, 407, 

Barley disease, description, 96. 

Bartliolomew, Elain, 218. 372. 

Bartlett pear tree, lichens, 264. 

Basic c upric acetate mi x t n i‘e— 
chemical notes, 342. 
effect on w’heat rust, 223. 
formula, 222. 

Basidia, relation to asci, 50. 

Basidiomyce tea- 
culture, 315. 

notes on development, 393. 
origin, 390. 

Bean — 

anthracnose, 298, 407 
rust, 63, 

tufted leaf blight, 411. 

Beet- 

diseases, 303, 406, 416. 
diseases, treatment, 416. 
leaf rust, cause, 408. 

I scab, 159. 

white rust, 102. 

Begonia— 

leaves affected by a.sphalt vapor, 378. 
root knot, treatment, 421. 

Berlese, A. H?"., award of priise to, 319, 
Bernardinite, is it a mineral or a fungus, 331, 
Bichloride of mercury, eff’ect on pear leave.s, 267. 
Biology of— 
fungi, 314, 
lichens, 318. 

Bitter rot of apple, 302, 304. 

remedy, 411, 

Blackberry— 
diseases, 163, 
rust, 57. 102,408. 
rust—' ■ 

in Pennsylvania, 312. 
mycelium, 310, 328, 
treatment, 417. ' 

Septoria, treatment, 22, 26, 310. 

Black knot— 

Jbiosts. iOl. 

I notes, 174, 412. 

' of cherry, 56, 60,171,300, 416. 
of plum - 

description and treatment, 302, 412. 
notes, 54, 56, 60, 101, 171, 300, 303. 416. 
prevention, 31ib 420, 

Black rot ot grapes— 
in France, 313, 

■.in •Italy, v303. ^ 

111 Virginia, 306. 

notea.'Sl, 54, 62. 163, 169, 174, 304, 

treatment 169, 309, 310, 3U„ 


Bacteria—" 

connerjtidn witli plant diseases, 297. 
.d'iseases dueto, 51. ' ' 
in diseased tobacco, 384. 

' in Pnccinia, 325. 
notes. 157,160,279., 

', o'f cucurbits, 160."''',, 
.'phosphorescent, 176, 318, 

^ ■.■uses,'423. 

Baeteri'ace3e'.'192. ' ; 
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Black rot of sweet i)otatoes, 55, 300, 411. 

Black rust of cotton, 290. 

Black spot of— 
peaches, 01, 374. 
pliiins, 99. 

Blatklcr plums, 409. 

“Bleaching i)0W(ler ” for clnl> root, 85. 

Blight— 

and canker, American, remedy, 173, 
hre, in Africa, 410. 

notes, 412. 
leaf, of— 
cotton, 403. 

^ gooseberry, 374. 
pear, 411, 417, 419. 
quince, remedy, 411. 
rose. 417. 

Southern tomato, 300. 
strawberry leaf, treatment, 174, 417. 
sycamore, 95, 413. 

Blight of- 

Alternanthera leaves, 414. 
apple, 304. 

bean, tufted leaf, 411. 
chr.ysanthemuina, 414. 
fruit-tree leaves, 412. 
grape, in New York, 310. 

Hydrangea. 55. 

nursery stock, treatment. 170. 
orange— 
catises, 32, 33 
distribution, 32. 
nature, 32. 
notes, 162. 
remedies, 33, 34. 
peach, description, 36. 
pear- 

effect of weather, 374. 
eradication, 295. 

Ifeedom from, 405. 

■■notes, 163, 174, 874, 412.' , 
remedy, 333. 

I'esults of investigations, 165. 

Windvsor, remedy, 410. 
pear blossoms, 411. 
pearleai^ 

Bordeaux mixture, 175. 
notes, 168, 174. 
treatment, 169, 174. 

Pelargonium, 166. 

Petunia, 414. ■ , ' 

plum, 94, 173, 304. 
plum tree.s, treatment, 173. 
potatoes- 

experiments with Bordeaux liiixture, 172, 175. 

in Ireland, 162. 

notes, 62, 171, 172, 174, 307, 407. 

, „ treatment, '417., ■ 
wheat— ,■ ,' ■ 
cause and remedy, 408. 
no'tes, 95.' ' 

Blister'' of— 

peach, copper sulphate for, 173. 
pine, 413. 

Bloom on leaves, use, 297 
Blossom blight of pear, 411. 


Bine grass, smut, 98. 

Bluestone for wheat smut, 416. 

Bordeaux mixture— 
adhesiveness, 204, 310. 
analysi.s of dry, 314. 
as a fungicide. 77, 308, 312, 
color test, 369. 
combined with— 

Paris green, 310. 
soap, 370. 

corn smut not prevented by, 171. 
effect on- 

color of leaves, 206, 209, 
germination of potatoes, 174. 

Japan pear .stock, 245. 
leaf blight, 243. 

leaf blight of American pear stock, 247. 
lichens, 264, 267. 

Alahaleh cherry, 250. 

Marianna plum, 255. 

Mazzard cherry, 252. 

Myrobolan plum, 254. 
quince stocks, 248. 
vegetation, 175, 

■wheat plants, 215. 
wheat rust;208. 210, 214, 216, 224. 
formula, 12, 22, 26, 174, 175, 200, 217, 222, 262. 
history, 415. 
influence on dew, 205. 
keeping qualities, 376. 
lime not nece.ssary, 312. 
methods of making, 175, 365, 371. 
notes, 174, 306. 
ohjections, 311. 

objections to, on grapes in New' Y^ork market, 
175. 

stimulant to grow'th of grapevines, 416, 
stock solutions, 337, 
used for- 
do wny mildew of grape, 52. 
fungous diseases, 419. 
grape rot, 54, 

horse-chestnut leaf blight, 353. 
pear leaf blight, 175, 333. 
potato disease, 23, 159, 172, 173, 174, 175, 306, 
386, 387- . '' ■'■ . 

■wheat rust, 218, 219. 
testing for free copper, 337, 368. 
wetting power, 204, 205. 
wine not affected by, 173. 

Botanical notes, 62. 

Botanist of New York State, annual report, 147, 
Botanists, station, work, 401, 

Botany, fossil, 148. 

Bram|hle rust, 412. 

Branch knot of hackberries, distribution and 
ravages, 57. 

Brassica, liable to attack of club root, 84. 
Brefeld, Oscar, 51. * 

Brome smut, 98. 

Brow'nrotof— 
grape, treatment, 62, 309. 
peach, 92. 

'■ 's-tone fruits, '57.'; ■ ', ;'■'. 

Byunissure and red spider, 403. 

Buckwheat mildew, 62. ■, 
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Biid, nurserymen’s use 'of torm, 253. 

Bunt, Stiiii kiii^x smut of whojit.) 

Burgundy mixt;Uro modified, formulu,, 174. 

Einmt spots mi tenves, enuse, 295. 

Burrows of iusocts niistakeu for fungi, 273. 

C. 

Calibage— 

liaeterial disofi.se, lUt). 
club roof, 79, 84, 31(>, 408. 
diseases, 300. 

worms, fungous diseasi* of, 01, 314. 

California viiK^ disenst*, 1.54,294. 

Callose, 140. 

Caiicha, name of cotton disease, etc., 48. 

Canker of — 
apple, 411. 
clover, 407. 
fruit trees, 403. 
larch, notes, 16f), 304. 

Carbonate of eoxiper. ( See ( topper. ) 

Carnation- 
diseases, 300. 

diseases, treatment, 110, 118. 
rust, 107, 305, 300, 413, 414. 

Carposporanginal Asoomycetes, 391. 

Caterpillar- 
fungi on, 317. 

New Zealand vegetable, 191, 

Cat, fungi causi ng disease, 401 . 

Cattle, lumpy jaw, due to a fungus, 293. 

Cattleyas, disease, 403. 

Cauliflower, club root, 408. 

Cedar apple fungus, 102, 164. 

Ceiery— , 
disea.se8, 407, 408. 
rust, 299. ' 

Cell, death of, 159, 

Cells, behavior of normal living, 150. 

Ceratoeystu fimbriatot (See^vfeet i)otato black rot). 
(Jercospom eirmniscUm — 
almond disease caused by, remedies, 232. 
effect on almond trees, 233. 
manner of growili, 233, 358. 
suggestions for treatment, 77, 78. 
treatment, 309. 

Cercosporaj from Alabama, 330. 

Corcospora on peacli, 375. 

.Cereals— 

diseases, 301, 408. 

/'disea.ses, ti'xnitment, 416^ 

■■ rust, 52, 174,301.. 

, rusty prevention, 53. i ' 

rusted aiKl blight 

smut in, treatment, 52, 311, 407. 

Cerebritis of horses, attributed to Aspergillus, 

spore formation 

.. . ■ ChaTlottesville, Va. exiicriments, 1,6. . ' , ' 
Cheraicalnotes on fungicides, 342. 

Cherry— 

/action of rust, 356.: i' 
affected by Gylindrosporiwm padf, 101. 
black knot, 56, 60, 171, 300, 4W^ 
disease, 164. ' ' 

Fusichidium, 411. 
leafblight, experiments 249. 


< iicrry— Continiiefh 
leaf spot, 62. 

JMahaleb, bu(ld(*d, eibM'i. of 

{immoniaeal copptw earbomite, 250. 

Ikmb'auK mixture, 250, 

Ma///a,nl, hud<le<l, elfeet of- 
a.miiu'»uiiu‘al copper ca.rbouate, 252. 

Bordeaux mixture, 252. 

Ala/./,ar<l, ex}>erimijnls, 251. 
powdery mildew, 251. 
spot, di.seuse, 192. 

Hpot <Us<^ase, treutuie.iit, 174. 
tree disease, 412. 

Chc'stnut disease, 408. 

Ghinehbug.s — 
bacterial disea.He, 31(5. 
cholera, 59. 
fungi affeeiing, 424. 

Cliiiiese Imsect <lrug, 329. 

Chlorosis ill plants, Ireatuuuit, 154,415. 

Chloride of lime, etiect on pear leavtis, 2(57. 
Chrysanthemum- 
blight, 414. 

cuttings, disease, 305. . . 

Citron, diseases, 409. 

Citrus, diseases, 162. , 

Clavaria— 
new 8i)©eiea, 426. 
notes, 427. 

Clematis eiittiiigB, disease, 305. 

Climax nozialo, effect of spray on, 359. 

Clover- 
canker, 407. 
disease, 408. 
rust, 99. 
scarlet, rot, 411. 
smut, 99. 

Club root- 
anatomy, 81. 
bibliography, 86. 

“bleaching powder” for prevention of, 85. 

cause, 81,84,86,408. 

description, 80. 

distribution, 79. 

effect of fertilizers, 85. 

effect of weather on germination <*(' aiiore.s, 8k 

experiments to develo}) the parasite,: 79. , 

iryury caused by, 79, 

in the United States, 79,316, 

lime as a prexmntlve, 85. 

of cabbage, 80, 408. 

of cauliflower, 408. 

of ■turnips, 80. 

origin of disease, 79, 408 . 

plants affected, 79. 

prevalence, 84. 

preventives, 84, 85, 408. 

propagation, 84, 85, 

soils least subject to, 85, 

spore, description, 84. 

sterilization of soil as a preventive, 85, , 

synonyms, 79. 

work on, 298. 

Coffee—"' . ■■ ■ 

growing in Ceylon, 381, 
leafdisea.se, treatment, 299. 
plant, parasites, 160, 
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Ooliee—Coiitiaued. 
rust, 381, 407. 

Cold, effect on growth of plants, 296, 

Conldia— 
development, 391. 

formation and sexraration in Peroiiosx)orepe, 144. 
relation to sporangia, 50. 

Conifers -- 
diseases, 396. 
fungi, 398. 

Constantin and Dufoiir, award of prize to, 319. 
Constitutional health of plants, 317. 

Cooke, M. C., 379. 

Copper — 

absoi-ption by soil, 308, 402. 
acetate— 
adbesiveness, 310. 
for grape mildew, 309. 
formula, 12. 

and lime solutions, mixing, 369, 370. 
basic carbonate mixture, notes, 343, 
borate mixture- 
adhesiveness, 204. 
effect on wheat rust, 223. 
formula, 201, 222. 
notes, 343. 

wetting power, 204, 205. 
carbonate — 
analysis, 175. 
cost,' 239, 361. 
formula, 78, 173,361,411. 
in ammonia, 17. 
in suspension, formula, 12. 
compounds— 
adhesiveness, 310, 417. 
adulteration, 314. 
for plant diseases, 168, 173, 176. 
toxicology, 309. 

free in Bordeaux mixture, test, 337, 368. 
fungicides, effects on weeds, 174. 
gypsum, for grape mildew, 312. 
in foods, 313. 
in potato tubers, 174, 
in soils— 

influence on vegetation, 307, 423. 
reaction, 312. 
in imsprayed grapes, 313. 
on axiples, 309. 
on fruit, 307, 
on grapes, 401, 402, 
on potatoes, amount, 402. 
on sprayed fruit, 402. 
on tomatoes, 308. 

salts— ' I”- 

as fungicides, 308. 
injurious to vegetation, 174,421. 
possible source of danger, 58, 174. 

' silicate mixture, 346. 
soda mixture for grape mildew, 312. 
adhesiveness, 310. 
for grape mildew. 312. 
solutions and soil, 313. 
snerate mixture, 346- , ■ . 
sulphate- 

absorption by roots, 421. 
action on .soil, 312. - 


Copper— Continued, 
sulphate— Continued, 
anal 5 'sis, 175. 
co.st, 239, 361. 

effects on germination of corn, 174. 
for grain, 170. 
for mildew, 167. 
fungicidal value, 173, 312. 
methods of dissolving, 365. 
for peach blister, 103. 
for potato diseases, 173. 309. 
for smut on seed wheat, 175. 
stock solution, 365, 366. 
sulphite mixture, 318. 
vitality of seed wheat impaired by, 421. 

Copperas a.s fungicide, 312. 

Copperdine, analysis, 175, 314, 

Corals, Achlya penetrans in, 271. 

Cordyceps— 
new species, 329. 
notes, 429. 

Corn- 

germination retarded by copper sulphate, 174. 
moldy, supposed cause of staggers in horses, 
191. 
smut — 

experiments, 171. 
influence on cattle, 317. 
notes, 174, 410. 
treatment, 421. 

Corrosive sublimate solution- 
treatment for wheat rust, 218. 
use on seed wheat, 204. 

Cortinarins, new species, 427. 

Cotton— 
anthracnose, 298. 
anthracnose, description, 301. 
black rust, 299. 
disease in Ecuador, 320. 

Boassansia,' 48. 
growing in Eussia, 159, 
leaf blightsj 403. 
plants, diseased, 48. 
root rot, cause, 298. 
rust— ■ , ' 
description, 48. 
in Ecuador, 47, 320. 

Cracking and spotting of— 
fruit and vegetables, 163. 
grapes, 164. 

■■ peaches, 374. . , ‘ 

pears, 405. 

Cranberry- : 

diseases, experiments, 163. 
diseases, treatment, 311. 
gall fungus, treatment, 303, 
scald, 170. 

scald, treatment, 303, 

Orittogamia agrarla^M. / • : 

Crown gall on trees, 377- 

Cryptogamic laboratory at Ithaca, K. Y., 401. 

Cucumber— ^ , 

diseases, 156, 160; 408. 

■\mildew, 57.''.;' 

'Peronospora, 62. ; 
powdery mildew, ,408. ; 
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C uciimber— €oii tiii iied . 
rootrjiall disease, 408, 

Coeurbits— ■■ 

notes on bacteria, lt>0. 
treatment of diseased, 417. 

C ill tare- 
cell, 430. 

media, methods of making', 4. 
tubes of a^^ar, device for roUiii^^, 430. 

Cupric— 

feiTocy a iiidc mix t,u re. — 
adbe.sivene8S, 204. 
effect on color of leaves, 209. 
effect on wheat rust, 223. 
formula, 201, 222. 
notes, 344. 

wetting power, 204, 205. 
hydrat(‘ mixture, 344. 
hydroxide mixture— 
adhesivene.ss, 204. 
effect on wheat ru.st, 224. 
fornmJa, 201, 222. 
notes, 344, 343. 
oxychloride mixture- 
notes, 347. 
tribasic, 347. 
polysulpliide mixture- 
effect on wheat rust, 224. 
formula, 222. 
notes, 345, 

snlphate, ammonia and soap mixture. 347. . 

Cupulifereie, symbiosis, 388. 

Oiirl of x>eaoh— 
effect of weather, 88, 314, 375. 
in Victoria, 404. 
notes, 375, 412. 
treatment, 314, 423 , 

Currant— 

anthracnose, description, 101. 
canes, clostriictive disease, 163. 
diseases, description, 101. 
spot disease, 192. 
spot disease, treatment, 174. 

Guttings, fniigi attacking, 305. 

Cyclone nozzle, effect of sprays on, 359. 

Cyphella, species, 427* 

' ' 

‘Daffodil, "disease, 403. . .. 

Dampingoff— 
notes, 57, ,158, 316, 414. ' 
of .eggplant, 408. 

.'"''■'remedy, .416. 

Deadheads, obscure disease, 402. 

Dew, influence on grape mildew, 314. 

Die-back of orange— ■ .■ . , 
causes, 30, 154,405. 
distribution, 30. 
effect«*f noil, . '295. 
nature, 29. 
remedy, 30, 295. 

Dietel. P.,42. 

DiorcMdium, notes on revision, 428. 

Diseases, fungous — 
economic study, 59. 
experiments in treatment, 17. 
influence of climatic conditions, 88, 293, 374, 376. 
in Iowa, 95. 


Diseases, .fungous- --Con tin urn! , 

list, 174. 

tuodeni methods of treating, 3011. 
iioiea, lf)4. 

of jdants, does spraying for, pay, 175. 
of pom{ic<‘()ji8 iViiits, recenl. progress in treat- 
ing, 170. 
on plants, 286. 
powdex.s for, 60, 

relation of host to paru.sito, IfO, 
some epidemic, relation hetwi'cn host and para- 
site, 150. 

study at Paris, 294. 
study in Germany, 294. 
tia^itment, 59, 167, 169, 173, 174. 

Downy mildew— 
not(\s, 52. 
of grape, 163, 306, 
of grape, treatment, 62,309,311. 
of potato, lk)rd(Muix inixture for, 172. 
Drumstick tree, fungi, 324, 

Duncan, P. M., 271. 

E. 

Eau celeste— 
a.H a fungicide, 308. 
effect on lichens, 266. 
for sinaying grapes, 170. 
modi lied— 
adlui.sivoness, 236. 
as a fungicide, iiOS. 
cost, 239. 

effect on almond disease, 238. 
formula, 12, 174, 235, 360. 

Edible fiingna from Kew Zealand, 323. 
dilggplant— 

damping-off, 408. 
disease, 160, 300. 

Elder rust, 57. 

Pllectri city, effect on- 
fungi, 308, 401. 
lettuce mildew, 314. 

Ellis, d. B. (^SVc Fiuigi, new species.) 
Entoim>sp(iriimii maGulaiwn, exp<;riment8 to pre- 
vent, 242, 247. , 

Epidemic disease, factors, 151. 

Ergot, notes, 174, 329. 

Errata, 431, 

Einaita t<> index to literature, 291, 399. 

ErysiphetB from (lai<>liiia and Alabania, 53. 
PJucalyptus, fungi on, 321. 

European phme, disease, 305. 

■ .'Everhart,. B. M. Fungi, "new species.) 

EKOsiKHWigial as(M)n»jaajtes, 391 . 

Experiments xnthetreatinentofplant diseases, 12- 
Experiments with fungicides to prevent leaf 
ff light of nursery stock, 338. 

Eycleshymer, A. C., 79, 310. 

' ' '■ '■ ■'■■■,' ■ ' ^•■' , ' 

Fairchild, D. G., 1, 240, 338. 

Falling of eggijlaut, 408. 

Farlow,W,G.,13r). 

Favolus, discussion of genus, 324. 

Fermentation by yeast organisms, 424. 

, and ferrous salts, action on leaves, 379. 

, chloride and phenol mixture, 348. 
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Ferri c—Contin oed . 
chloride solution— 
adhesiveness, 204. 
formula, 201. 
wetting power, 204, 205. 

• hydrate mixture., 349. 

Ferrous ferrocyanide mixture- 
adhesiveness, 204. 
eifecfc on color of leave.s, 206, 209. 
effect on wheat rust, 210, 224. 
formula, 200, 222. 
notes, 348. 

wetting power, 203, 204, 205. 

Ferrous sulphate solution- 
formula, 201. 
injury to foliage, 205. 
treatment for wheat rust, 218, 219. 
wetting power, 204, 205- 
Field notes, 88, 373, 

Filbert, fungus affecting, 410. 

Fire blight- 

in New South "Wales, 410. 
notes, 163, 412. 

Fischer, A,, 135. 

Fish eggs, diseases, 408. 

Flax, diseases, 156. 

Flora of Jamaica, additions, 187, 

Florida— 

adaptation of soil to orange culture, 28. 
diseases of orange, 27. 

Fomea, new, from northern Montana, 52. 
Foot rot- 
causes, 31. 
distribution, 31. 
nature, 30. 
notes, i55, 405. 

of citron trees in Corsica, 156. 
oxide of iron for, 167. 
remedies, 31. 

sour stocks for prevention, 154, 156. 
Forage. plants*- 
fungi affeeting, 95, 
of Iowa, fungous diseases, 161. 

Forays, fungus, 152. 

Forest— ■ 

relations to orchards, 56. 
trees, diseases, 301, 
trees, fungi, 304, 413. 

Fossil— 

Achlya, 271. 
botany, 148, 154. 
fungus—- 

from coal measures, 269, 

, ' new, 324. ■, 
notes, '268. 

French pear stocks— 
budded, 258, 261. 
experiments, 243. 
weight and measurement, 244. 

Frost, protection of plants from, 415, 416, 

.. Frosty ''mildew, '91, 92. ' 

Fruit— 

Copper on, 307, 402. 
cracking, 163. 

culttire in foreign countries, 140, 

" ' ' 'Ifeeases, '162."30i, 307,,401,:412, 414, 416, m: 
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Fruit— Continued . 
lime as a preservative, 173. 
pomaceous, recent progress in treating diseases, 

170. 

sprayed, har.mles.s, 309. 
spraying for fungi, 419. 
trees — 

canker in, 403, 
fungi, 303. 
leaf hlight, 412. 
powdery mildew, 412. 
sun scald, 405. 

Fnmagine of citron, 410. 

Fungal symbiosis, 388. 

Fungi— 

action on arsenic, 317. 
affecting forage plants, 95. 
and insects, losses caused by. 401 , 
and plant disease .s, 400. 
and variegated plants, 406. 
attach ing cuttings, 305. 
attractive, 318. 

Australian handbook, 379. 
biology, 314. 

Brefeldian system, 389. 

British, new, 425, 427. 

British, review, 324. 
classification, 138. 
classification of— 

Brefeld's, 50. 

Cooke’s, 379. 

Fischer’s. 138. 
von Tavel’.s, 395 . 

Zopf s, 284. 
collecting, 331. 

constitution of membrane, 143. 
culture, 178, 315. 
curious, 192. 

description of some new species, 374. 
descriptions, 278. 
destruction of injurious, 313. 
dispersion of spores, 317. 
distribution, 180. 
edible- 
notes, 153, 

of G-reat Britain, 2D3. 
two Japanese. 185. 
entomogenous, 190. ; 
fleshy, plaster casts of, 186. 
fossil, from coal measures, 267, 268. 
i fossilised, why rarely, 269. 
i geographical distribution, 380, 423. , 

j glucose in, 177. 
growth, 430. 

higher, early researches, 51. 
illustrations, 321. 
immunity of healthy plants, 317. 
in hothouses, 316. 

in open air in Sweden, 316, ^ 

interchange of gases, 336. 
introduced into Sweden, 316. 

.large, 324. , , 

lower, 189, 190. 

^■■manniteiu, 176, 177, 315, 
morphology, 180, 38^, 
jpouBting, mi 
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Ftiiigi — CoHtin iied. 

new species, 44. 54, 130. 181, 182, 183, 183, 189, 
190, 191, 274, 281, ?19. 320, 321,' 322, 323, 324, 
325, 320, 327. 328, 329, 330, 331, 424, 425, 426, 127, 
new species from— 
l^ew Zealand, 319, 424. 

'Nortli and Soiit.li America, 44. 

JJortSi American, 59. 

imtes, 148, 186, 324, 425. 

poisonous, 316. 424. 

preservation of fossil, 268. 

prize for work on, 310. 

reagents used in studying, 140, J94. 

reproclnciioii, 318. 

rales for descrikiiig, 1S3, 321. 

rust, 158. 

smut, 56. 

spore germination, 178, 

stareh in, 177, 315. 

suspiciou.s. 317. 

trehalose, 176, 177,315. 

trimorplusm, 327. 

used as l\>od in New Zealand, 400. 

Fungi of - 

Australia, deaoriplions, 180,185. 

Bolivia, descriptions, 188. 

Bristol district, 180, 193. 

Gulf of Juan. 321, 
hot elinuites, 18S. 

Italy, ITT, 186. 

Montana, 54. 

Nova Scotia, 183. 

phanerogams, symbiotic action, 157. 

United States, pi’ovisionai host index, 135, 182. 
'Warwickshire, 182. . 

Fungi on— 

algm, 428. (See Lichens.) 
cabbage worms, 314. 
caterpillar, 317. 
forage x)lants and cereals, 95. 
fruit trees, 303. 
iiisecta, 178, 314, 316. 

Iea\'e8 of Sarracenia pur$mrea, 189. 
locust, 314. 

Fungi, xiarasitic— 
aflbeting higlier animals, 179. 
andsaproidiytic, 315. 
nature, 51. 

. notes, 123, 187, 

,, relation to plant iliseases, 158. 

Fungicidal action, theory regarding, 56. 
Fungicide, new, 414- 
.Furigicides— ' . ' 

■y abuse, 170.' ' ' ■ , ■ 

", adhesiveness, 202, 203, 204. 

' analysis,, 175. ,, 

.apparatus for applying, 416. 
ax>|>lieation, 62, 174, 312. 

' ' ^conibingd, with arsenites, 172, 418. 
combined with insecticides, 420. 
comparative value of various, 15, 20. 
cost,: 174, 239. 

. effect'on ' Vitality of seeds,' 308. , ' , ' 
for—, , 

-apple scab, 17,7 f' 

leaf-blight of n'ursex'j stock,, 23S. 

nursery stock,, , 24 * 1 ^ ■■ , 


Phmgieides— Continued . 
for— Contiimed. 

Septoria of r.aspber,ry and blacicberry, 22, 26. 

formulas, 12, 174, 2(52. . , 

liquiil and ixnvder, 408. 

manner of applying, 417. 

method ol* i>rcx>anitioii, 340. 

note.s, 168, 309. 

requisites for useful, 341. 

wsummary of action on peardeaf blight, 35L 

test of, in treating fungous diseases. 402. 

tests for purity. 314. 

used in wheat rust experiments, 199, 216, 222. 
use of milk with, 202. 
use of soap with, 202. 
wetting jiovvor, 202. 

Fungous disea.ses— 
discussion on treatment, 41.9. 
epidemics, occniTcmce, 398. 
intiuence of climatic conditions, 88,373,401. 
list, 174. 

losses caused by, 400. 
powders for, 60. 
treatment, 170, 174, 176. 
work on— 

by Division of Vegetable Pathology, 401. 
in New York, 401. 

Fungus — 
new fossp, 324. 

parasitic on Aleyrodeh' nitrl, 363, 

Fimdadmm. dendritiovni (Bc-b Axiplo scab). 
P^usicladium in apple orchards, 373, 412. 

■ G. 

Galloway, B. T., 32,' 39, 44, 77, 195, 372. 

Galloway sprayer, 313. 

Garrett Park,M<l.,— 
expt™ionts on wheat rust, 197, 212. 
weather recoial, 209. 

Gasteroinycett^s — 

new or imperfectly known, 185,427. 
notes on develoxnnent, 304. 

Geneva, N. Y., experiments, on- 
leaf- blight, 257. 
imrscry stock, 240. 

Geranium disease, 305. 

Ge.rmany, study of plant diseases, 294. 
Ging(U’-beer plan 1,424. 

Glucose in fungi, 177. 

G<>-back (aS'cc Blight of orange). 

Golf, E. S., 17. 

Gooseberry — 
du8ter-ou|> fungus, 101. 
disease, 164. 
leaUbiight, 374. 

mildew, treatment, 168, 170, 173,417,418. 
spot disease, 192, 

Grain— ■ 
fungi, 302. 
intoxicating, 301. 

■ smuts, 53. 

treatment, 418. 

(jlrape— 

anthracnoso, 163, 165, 303, 
anthracnosc, treatment, 302, 308. 

. . black rob— ^ '' ' 

copper sulphate and aoila for, 31L 



Grape— Continiiefi 
black rot— Continued, 
in France, 313. 
ill Italy, 303. 
ill Virginia, 300. 
notes, 54, 62, 163, 109, 304. 
treatment, 169, 310. 
work, 174. 

blight, in New York, 310. 
clusters, bacteiial disease, 303. 
diseases-"'' 

Klrcbner on method ol (das.sifying, 286. 
notes, 165, 169, 411. 
spraying machinery, 313. 
treatment, 12, 168, 306, 309, 311, 313, 410, 414, 
417, 422. 
diseases in— 

Baden, 410. 

Illinois, 313. 

New South Wales, 302. 
western New York, 54. 
downy mildew, 163. 
grafts, description of disease, 165, 
growing in United States, 310. 
leaf hopper, fungous disease, 61. 
mildew— 

acetate of copper for, 309, 
copper for, 312. 
influence of dew, 314. 
notes, 57, 306. 

treatment, 167, 168, 307, 308, 417, 
new disease, 165, 403. 
oidimn, sulphur, 416. 

Peronospora, 169. 

powdery mildew, 169, 373. 

ripe rot, description, 304, 

roots affected by Vibrusea hijpogea, 102. 

rust in New York, 310. 

vine— 

brunissure, 403. 
effect of lightning, 296. 
red spider, 403. 
root tumors, 405- 
Grapes— 

copper depo.sit on, 401, 402. 
cracking, 164. 
scalding, 164. 
sprayed— 
notes, 311. 

with Bordeaux mixture, action of New York 
board of lifaalth regarding, 175, 
with eao celeste, 170. 

Greenland fungi, new, 425, 426. 

Greenville, S. C., experiments, 13. 

Greeneria, 429. 

Gulf of Juan, new fungi, 321. 

Gum diseases of orange. (See Foot rot.) 
Gumming of orange in Africa, 405. 

Gummosis of citron trees in Corsica, 156. 
Gytnnoascus, new species, 428. 

Gymnosporangiom, Connecticut species, 428. 

"H. ■ 

Haberlandf '. G., 381. : 

llackberry .branch knot,' distribution, etc., 67. ■: 


j Heart rot of sugar beets, 161 . 

Heraiasci, families, 391. 

Heraibasidia, origin, 390, 

Hemp, fungi, 406. 

Hepatica?., symbiosis. 388. 

HetercBcism, doubtful iii Puccinia coronata, etc., 

327. 

Hetercecismal fungi. 422.. 

Hickory, fungi, 413. 

Mirneolch polytrichia^ used a.s food, 400. 

Holcus lanatus, destroyed by Puccinia, 409. 
i Holland, tobacco disease, 382. 
i Hollyhock— 

anthracnose, 306. 
disease, new, 61, 320. 
disease, notes, 166, 167, 300. 
rust, 44, 57. 

Hop rust in Africa, 404. 

Horse-chestnut leaf blight, treatment, 352. 
Horse-radish disease, 298, 300. 

Ho.st index, Farlow and Seymour’s, 135. 

Hot water treatment not useful for wheat rust, 
218,219. 

Howell, A. M., 13. 

Hydrangea blight, 55. 

Hymenoraycetes— 
catalogue, 186. 
new species, 187. 
notes on development, 394. 

Hyphomycetes, new— 
genera, 429. 

North American, 191. 

Hypochnus, new species, 324. 

Hypocrea, 429. 

I. 

Index, ho.st, of fungi of United States, 135. 

Index to— 

literature, 153, 293, 400. 
literature, errata, 201, 399. 

North American mycological literature, 52. 
India— 
fungi, 325. 

rubber tree, leaf spot, 60. 
rust and mildew, 298. 

Indian bread, account, 325. 

Indian corn— 

I rust, 299. 
smut — 

i influence on cattle, 317. 

I notes, 298, 410. 

! Insect drug, Chinese, 329. 

I Insect, rust spores eaten by, 319. 

I Insecticides - 

i apparatus for applying, 416. 

combined with fungicides, fonniila, 176. 

■ Insects — ■ ' 

distribution of smut xSimres by, 158. 

fungi on, 178, 314, 316, 317, 318, 330, 423, 429. 

fungous diseases, 313, 318, 424. 

method of preventing and checking attacks, 154, 

■ ■/;, 176 . 

■ Interrelations'' of wild, and cultivated plants, 406, ; 
Iowa,'new fungous diseases, 95.', 

/Iron 'borate mix.ture— ■■ 

' effect on wheat rust,' 224, ■ 
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Iron borate nvixtyre— Contiiraed. 
formula, 222. 
notes, S49, 

Iron-— 

injury to loa.'ves, ‘J7D. 
ohloritle not uaoful i'or corn smut, 171. 
sril]*l3ate-— 

as 212. 

for chlorosis. 415. 
for fruit trees, 414, 
solution, 174. 

treatment for wheat ru.st, 218. 
s 11 Ipliid e mixture — 
effect on wheat rust, 224. 
formula, 174, 222. 
notes, 049. 

Italy, fungi, 325, 328,329. 

J. 

James, J. I',. 268. 

Janiiicke, W. (See Alten, H.) 

Japan j»ear — 

leaf bliglit, effect of ammoniacal copper carbon- 
ate, "245. 
stocks — 
budded, 259, 261 

effect of Bordeaux mixture, 245, 246. 
treatment, 245. 

Japy-- 

knapsack sprayer, improved, 39. 
pump, 39,110,313. 
sprayer- 
cost, 41, 
description, 40. 

Java— 

coffee-leaf disease, treatment, 299, 381. 
parasitic fungi, 381. 
rainfall, 3S1. 

trip to, by Haberlandt, 381. 

Jensen— 

bot-water treatment of wheat and oats, 57, 
170,171. 

process for smut, new method, 372. 

K. 

Ivehsey plum— 
budded upon iieach, 228. 
rosette affecting, 227. 

.Ivircliner, 0., 286. 

Knapsack sprayers— ' 
coat, 41, ' . . 
for imme orchards, B57. 
improved Japy, 39, 
new, 39, 309, 310. 
notes, 313.. 

L. . 

Lactuca, fungus affecting, 407. 

Lmtadia bldwelUi. [See Black rot of grapes.) 
Lagerheim, G., 44,103. 

Larch — 

: canker of, 166, 304. 
diseases, 397. 

fungi, 413,, ,. ■■ ■ 
Leaf assimilation, experiments, 207. 

Leaf blight, effect on pear seedlings, "MZ- ■. 

Leaf blight of— 

Altcinantiicra, 414, 

.American pear stock, effect of— 
fiinmpnigoai cop|)er caybonatej ^47. 


Leaf blight of— Continued. 

Bordeaux mixture, 247. 
cherry, experiments, 249, 250. 
cotton, 403. 
fruit trees, 412. 
gooseberry, 374. 
horse cliestnnt, treatment, 352. 

Japan p(^ar, effect of— 
ammoniiuml co{>per carbonate, 245. 

Bordeaux niixture, 245, 246. 
nursery stock, 170. 
nursery stock, fungicidos for, 338. 
pear- 

action of fungicides, 351. 
description, 241. 

effect of ammoniacal copper' carbonate, 243. 
effect of Bordeaux mixture, 243, 312, 
experiments to i>rovent, 242. 
notes, 168, 304. 
spraying, 419. 

treatment, 300, 307, 309, 310, 333, 411, 417. 
plum, experiments, 253. 
quince, 168, 247. 

<luinco, remedy, 411, 417. 
strawbelT 5 ^ treatment, 302, 308, 417. 
i tufted, of bean, 411.9 
i Leaf- 

j curl of orange. (See 'Blight of orange.) 
curl of peacli. (See Curl and J?each. ) 
disea.so of strawberry, remedy, 416. 
glaze of orange, cause, 36. 
rust ol— 
beet, cause, 408. 
peach, >02, 412. 
plum, 412. 
spot of- - 
alfolfa, 411. 
almond, 66, 233. 
cherries, effect, 02. 
ludia-riihber tree, 60. 
i orange, causes, 35. 

i orange, di.striluition, 35. 

I orange, nature, 34. 

I plums, effect, 62. 

! screw palm, 60. 

I L(%'ives, (ie<\*iy spots, 50, 

I Leguminosai— 

i ubsorptiiui of free nitrogen, 159. 

; root tubercles. 80, 297. 
i UroinyeeB, 327, 
j Lemon scab — 

I glim in. remedy, 420, 

I notes, 162. ' , . 

j Lettuce— ■ 

i . diseases, 160. , , , 

.! mildew— , y y',' 

j effect of electricity, 314. 

I ■ notes, 406. 

: sulphur, 312. 

rotting, 408. 

; wild, fungus aff’ecting, 407. 

! Lichens--- - 
biology, 318. 

I . ' effect; of Boiffeanx mixture, '264, 265, 267. 

■ ''effect: of' can:, celeste, -266, 

■' pirpear treesv'TCrooval,.264.' J'- '; 

^ syunbiosis/SS-S:. . 

■' 'I-i|htnin-g, |'ra|>e' vlnps, ,^9% y ' ' 
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Lily disease, 151, 167. 

Lima bean, mildew, 62. 

Lime — 

apreserrativefor Iruit, 173. 
a preservative for potatoes, 173. 
chloride, effect on pear leaves, 267. 
milk, 8to(d< solution, 367. 
preventive of club root, 85. 
slaking for Bordeaux mixture, 366. 
stock solution, 337, 366. 
with arsenites, 418. 

Limes, a disease, 157. 

Linseed cii.sease-- 
in India, 162. 
treatment, 302. 

Literature- 
errata to index, 291. 
index to, 153, 293, 400. 

mycological, index to North American, 52. 
reviews of recent, 50,135,282,378. 

LociivSt, fungi on, 314, 316. 

Lombardy poplar, diseasi?, 305. 

Loose smut of wheat, test of fungicides to pre- 
vent, 172. 

Lucern disease, 298. 

Liimpy-jaw of cattle due to a fungus, 293. 

M. 

Macrosporitim— 
parasitic on melon, 373. 
potato disease, 408. 

Mahaleb cherry, budded— 
effect of ammoniacal copper carbonate, 250. 
efthct of Bordeaux mixture, 250, 
experiments, 249. 

Maiae— 

disease in Australia, 298. 
rust, 299, 

MaldiGoma. (A'co Boot rot.) 

Mangin, L., 140,141, 143, 144. 

Manhattan, ICans., wheat rmst experiments, 213, 
,'■ 215. ,:'■ 

Marianna plum stocks budded — 
effect of ammoniacal copper carbonate, 255. 
effect of Bordeaux mixture, 255. 
exx)eriments, 254. 

M'ariannai ydum stocks, rosetted x>each budded on, 
227. 

Marsh-mallow rost, connection with wheat rust, 
302. 

Masson mixture, 306. 

May beetle, fungi 423 . 

May<3r, A., 382. 

Mazzard cherry, budded, effect of— 
sunmoniacal copper carbonate, 252.- 
Bordeaux mixture, 252. ' 

Melon- 

bacterial diaeavse, 303. 
disease, licw, 373. 

■" disease, 301. 
inn gi on, 373- 

Hurcuric bichloride, effect on pear leaves, 267. 
Menilius, additioiis, 54. 

■Me.soniycetes— : 
classiffcatio'ib'Sl,', 
deffnition,'389. ; ; , 

Meteorological conditions at Itlnica, 'Wis., 17. 


Microorganisims— 
from diseased |>eacli trees, 2:50. 
secretions, 315. 

Mildew- 

copper sui])hate, 168. 
downy- 

first ajjpearance in Switzerland, 52, 16;{. 
of grape, treatment, 62, 309, 311. 
of potato, 172, 
effect of electricity, 308. 
frosty— 
notes, 91,92. 
of peach, 304. 
in India, 298. 

Mildew of— 

Alyssum, 56. 

Imckwheat, 62. 
cucmiuber, 57. 

j gooseberry, treatment, 168, 170^173, 417. 

j grapes— 

! acetate of copper for, 309. 
influence of de-vv. 314. 
note.?. 57, 306. 

treatment, lOS, 307, 308, 312, 417, 
treatment in France, 167 . 
lettuce— 

I effect of electricity, 314. 

! notes, 406. 

I sulphur for, 312. 

I lima beans, 62. 

j onion, remedy, 407. 

! peaches, 90, 375. 

1 radish, 56. 

I rose— 

I sulphur for, 312. 

I treatment, 313. 

! spinach, 57. 

strawberry, treatment, 415. 
tobacco, 407. 
tomato, treatment, 415. 
vine, Portuguese rem6d.y, 169. 

Milk, iim in making fungicides a.dhe.sive, 202. 

Mineral constituents of leaves, 249. 

Mixture No. 5— 
for apjdescab, 17. 
formula for, 12. 

Modified eau celeste, formula for, 12, 360. 

Moeller, H., 385. 

Mold- 

green, description, 318. 
on orange, 407. 

Moldy I'oot of vine, 411. 

Momlia //• urfipea 
blight of peach twigs due to, 36. 

"cherry disease ascribed to, 412. 
penetration of peach blossoms, 37. 
production of gum cavities, 38. 
rot of peacbes due to, 37, 92, 412. 

Montana fungi, new, 425. ,, 

Morchella, notes on, 429. 

Morels, 190. 

Morganthaler, J., 51. 

Moldy core of apple, cause, 302. 

Mosaic disease— ■ : 
of tobacco 382. 

Muoronoporus, new species, 323. 
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Mulborry irae, iViiigiii-i ailecilug, ;'l2n. 

Mi.isearcli'Oe on cainbiigi- woniSH, I5'I4, 

'M iislirocoiis 

anatomy, ISli. 

c-asts of, at Ciiioago 'Ex|.M>sit;ioH, .151.5. 
cuitun.s ,1,5:5, 1S5,, 1815. 
false, sold ill inai,'k*,vt, 40U. 

,fore<i of growth, 42:5. 
life history, 180. 
notes, 15 : 5 , 186, 187, 427. 
of Japan, 426. 

oftlio United vStates, edible and poisonous. IST* 
varieties sold in market, 400. 

M,ycoinycetea, deiliiition, 389, 

Ihjriostoma c()lifonn,e, in Florida, 427. 

Myroholan plum, l.mdded— 
eflect of ammonineal t?(,>pper carbonat e, 254. 
effect of Bordeau.x, mixture, 254. 
experiments, 253. 

M y ,xomycctes — 

metbod of preser ving and collecting, 194. 
new Anici,’i<.5a«, 193. 

N. 

Nastortiimi, disease, 305. 

Kectariius— 
action of rust, 355. 
splitting, 404. 

Neoslio, Mo., experiments, 16. 

Kessler s powder, iorinula, 174. 

Kew York State botanist, annual report, 147. 

Kew Zeak'md— 
edible fungus, 323, 400. 
fungi, 319, 425. 

Kozzles, effects of sprays on, 359. ■ . 

Nursery— 

experiments at Geneva, K. Y., plan, 257. 

soil, 2(51, 

stock— 

«?xi)eriinents on leaf diseases, 170, 240. 

leaf blight, experiments with fungicides, 338. 

list of budded, 258. 

notes, 262. 

treatment, 263. 

tninors on roots of, 405. 

O. ■ 

(l«ik — 

fungus at'iV:4«.*.ting, 42:5. 

.trees, obscure di.sea8(\ 404. 

Oats- 

.Imcterial disease, 160, 299. 
disease., 57. ' 

, loose .si’uit,' 52., ■ 

'smut— 

, „iiotas, 160, m. 

treatment, 372. ; 

^.treatment for rilst,- 22.5. ' 

Oliio, rusts, list, 428. , 

Oidiuni— ■ 
pumpkin leaf, 411. 
sulidiurfor, 416. 

Old Bominion Fruit Company pear orchard, leaf 
blight affecting, 333, 

Olive— 

Idioma, :530. 
tuberculosis, 303, 304 
Onion- 

disease, 359, 300. 


Onion — Coniimu'd. 
mildew, remedy, 407. 
smut, experiments, 62, HU. 

Oomyceics, dGinition, :589. 

Oospores of IMiytopIdhora, 42:5. 

Orangi'! — 
blight, noto.s, 162. 
causes of dis«‘use, 29. 
cuitivatioii in Florj<Ia, 28. 

♦lie back" 

<‘.au.se, 405. 
effect of soil, 295. 
diaea.seH-- 
in Florida, 27. 
notes, 295, 302, :504. 
effect of— 
dry weatluM’, 29, 
low temxierature, 28. 
fungus, 410. 

Mal-di-gomu. (A'ce Foot rot ) 
mold, 407. 
sore .skin, 405. 

.stocks, 405. 

Tahiti, fotd. rot prevalent, in, 400. 
tree di.sease in Afi'ica, 405. 
underground, 185. 

Orchard— 

diseases, a fe w common, 54, 
relation of for<?st to <lis<aises of, 56. 
spraying, 310. 

trees, danger of excessi ve pruning, 403, 

Orchid anthracnose, 166. 

Oxaca, fungi of, 320. 

Oxide of iron foi* foot rot of orange, 107. 

P. 

Paleontology IVom standjiointof liotanist, 148, 154. 
Pammol, L. II., 95. 

Pancratium disease, 4i:5. 

Para.site and liost, relations 150 157. 

Parasites 011 jdants and animals, 190, 

Parasitic— 

eu(unies <ff cultivated plants, 153, 
fungi, nature, 01, 

Parasitism—,. 

; effec.t on Ho\v<*r8. 297, 
in plants, 158, :588. 

Ihiris gtcHui and llowhaiux inixtiir<% 310. 

Paids, study of plant disoaHes, 294. 

Passkm-fiower euttings, diseaso, 305 
Peach— ■ 
bla<3k spot, 91, 374. 

■ blight— ■ . 

<hw to MoniHa 
■ symptoms and lesions, 37, , ' 
blister, prevention by sulphaie of copper, 173. 

■ ' brown rot, 92.'' ■ 

! budded on— 

Marianna i>him, 227. 
i Cercospora, 375, 

: clubbed branches, 93. 

■fcurl— ■ , ' ,f"'' 

effect of weather, 88, 314, 375. 
ill Victoria, 404. 
prevalent in Ohio, 412. 
preventives, 314, 421. 
frosty mildew, 91. 
leaf rust, 92, 412. 
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Peacii— Coiitiisued 

micro-organisms from diseased trees, 230. 

mildew, notes, 90. 91, 375. 

orchard- 

affected with cur], 89. 
root rot, 377, 

I'osette— 

additional notes, 226. 
coinmunicability, 157, 
conclusions regarding, 230, 231. 
description, 296, 
experiments in Georgia, 227, 
extension in the vSouth, 403. 
notes, 94, 226, 304. 
root inoculation.s, 228. 
rot — 

notes, 92, 174, 412. 
treatment, 417. 
rust— 

in Africa, 410. 
notes, 92, 355, 411, 412. 
winter treatment, 355. 
stem and r<>ot tumors, 93, 376. 
splitting of fruit, 374, 404. 
trees— 

connected with almond disease, 67. 
disease in Africa, 404. 

foliage affected by fungicides and insecticides, 
77. 

gnmming, 38, 402. 
yellows— 
appearance, 93. 
cause, 269, 294, 404. 
chemistry, 157. 
commimicability, 157. 
cure, 294. 

distnlmtion in ITiiited States, 155. 

dread of in GaUfornia, 155, 156, 294. 

eradication, 295. 

fertilizers, 296. 

in Africa, 404. 

in Coimecticmt, 156. 

in Eastern-grown trees, 294, 404. 

in Michig.aB and Maryland, 402. 

in Kew Yor'k State, 154.' 

in Tictoria, 404. 

law, 306. 

law ill Michigan, 169. 
notes, 60, 1.55, 156, 174, 804 
occurrence, 404. 
prevalence, 93. 
remedy, 156. 
theories, 156. ' 

transferring by knife, 294. 
vs. Agariciis melleus, 377, 404. 

Peaclies, wilting on trees, 375. 

Pear blight — 
eradication, 295, 374. 
exemption of trees from, 94, 374, 405. 
notes, 163, 165, 174, 408, 412. 

/remedy, 313. ■ 

' variety in' relation to, 94. ■ 

weather in relation to, 374.. 

■'/•Windsor— , ^ ■ ■ 

■ ' notes, 411.' 

. remedy, :410,' 


Fear— 

bIos.soni blight, 411. 
disease- 
new, 303. 
note.s, 94, .304, 411. 

French, budded, 258, 261. 
injured by blight, 95. 
leaf blight— 

Bordeaux mixture for, 175, 312. 
description, 241. 

Effect of ammoniacal copper carbonate, 243. 
effect of Bordeaux mixture, 24, ‘i. 
experiments to prevent, 241. 
first appearance of in spring, 94. 
notes, 168, 174, 304. 

of Japan stocks, effect of amnmniacal copper 
carbonate, 245. 
spraying for. 419. 

treatment, 174, 300, 301, 309,310, 333,335,411, 
417. 

leaves, effect of— 
bichloride of mercury, 267, 
chloride of lime, 267. 
mite, t reatm ent, 302 . 
orchard— 

cost, of spraying, 388. 
spraying outfit, 837. 
rust, 62. 
scab- 

effect of weather, 94. 
notes, 307’. 

time of appearance, 94. 
treatment, 302, 309, 310, 408, 417. 
seedlings— 

effect of leaf- blight, 242. 
exxieriinents, jilan, 340. 
experiments with, 338. 
leaf-blight, action of fungicides, 351. 
treatment for leaf blight, 169, 
spotting and cracking, 405. 
stocks— 

American, bndded, 259, 261. 

American, eiiect of ammoniacal coi»per car- 
bonate on leaf-blight, 247. 

American, effect of Bordeaux mixture on leaf- 
blight, 247 
diseases, 410. 
effect of leaf-blight, 242. 

Japan, budded, 259, 261. 
treatment of American, 246. 
treatment of Japan, 245. 
weight and mea.snrem©nt, 244. 
tree-vS, Bordeaux mixture for lichens, 264 
Pea- root tubercles, 385. 

Peck, C BL., 147. 

Pectin compounds— 
in cell walls of plants, 140. 
list of reagents for staining, 142. 

Pelargonium biig'ht, 166. ^ 

Pepinos, disease, 300. 

Pepper, disease, 300. 

I Pepper tree, disease, 413. 

Peridennium, one stage on Eibes, 401. 
Peridermiwn i2H. 

'."Peronospora— ,, ; 

' description of two new 'species,. '105. /, 
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Per o'nosporji— ■ f.’onti is iiesl . 
f niifilieides, 312. 

study of, 298. 
jyyoscyuiui, ou tobact.-o, 298. 
oil cueuniluira, 62. 
oiJ (buiolobus, 49. 

OD melon , 376. 

Perouosporaoeie — 
addition to list of Kansas, 61. 

(lisarticiilutioii ofcoiiidia in, 144. 
diseases caaised by, 51. 

in herbariam of .I)i\ ision of Veg'otable Pathol 
ogy, 109. 
notes, 184, 420. 
structure of, 143. 

Peronosporites antiquarius, description, 270. 
Perret mixture, adbesivuniess. 310. 

Petunia bligiit, 414. 

Pe/.iza of larch, 397. 

Phamlimn piisUhim, emendations, 330. 

PlialloideiB, notes on development, 395. 
PhaiKirogams, symbiotic action of fungi, 157. 
Phosphorescent bacteria, species, 176, 318. 
Phragioidium and I*ucchna, relationship, 317. 
Phycomycetes— 
classification, 135. 
detinitioii, 389. 

description of now species, 184. 

Phy tophthora in festans— 
absent in potato experiment, 27. 
not in !New South Wales, 406. 
oospores in, 270, 423, 

Pierce, N. B., 66, 232, 354. 

Pine- ■ 
blister, 413, 
fungi, 398, 413. 
leaf rust, new, 44, 326. 
needles, cause of sbedding, 304, 396. 
uonparasitie disease. 305. 

Plantdiseases— 
does it pay to spray for, 175. 

<MM:)uomic study, 59. 
experinumts in troatment, 12, 309. 
in Victoria, 402. 

Kirchner on, 286. , 
imtes, 153, 154, 159. 

■ ; relation of parasitic fungi, 158. ' 
study and prevention, 169. 

■ study at Paris, 294. , 

j study in Germany, 294, 401. 

, wt‘*atlnn' atlecting, 88, 293, 3 
*idanting, effect.of deep, 295.,' 

.Plant lice, fungo.us enemy ,423. 

.'Plauta— 

chlorotic, Sadi’s work, 154. 
cultivated, parasitic enemies, 153. 

V' Diamond Island, list, '153. ' 

' ■' diseases of ornamental, 366. 

■ ..forage, fungi affecting, 95. 

'" ■ ,, parasitislm, 158,190.' 

■■; substaiices ''in' cell 'Walls, ''140. 

variegated, extensively planted in India and 
.'Java, 382'.; ■ 

PlasnmMophora hrauieca, cause of club root, 86. 
action of ni.st, 355- 


I Pliim—Gontmued. 

I Idack knot, 54. 56, 60. 101, 171, 300, 302, 303, 412 
i black knot, treatment, 302, 313, 420. 

I black spot. (A'cc rium scab), 
j bladder. 409. 

I blight— 
i notes, 94. 

I treatment, 173. 

i buds used in experiment, 253. 

diseases, 408, 411 . 
i fruit spot. 410. 

I fungi affecting, 164. 

I rosetted Kelsey, budded on Marianna, 227. 
i rosetted Kelsey, budded on peach, 228, 

I leaf— 

I blight, experiments, 253. 

j rust, 412. 

spot — 

defoliation by, 62. 
treatment. 174, 

Marianna- 

budded with rosetted Kelsey, 227, 
budded from liealtby aide of rosetted peach, 
227. 

effect of ammoniacal copper carbonate, 255, 
effect of Bordeaux mixture, 255. 
experiments, 254. 

Myrobolan— 

effect of ammoniacal copper carbonate, 254. 
effect of Bordeaux mixture, 254, 
experiments, 253. 
pockets, 302, 304. 
rot, treatment, 307, 415. 
rust, experiment in treating, 174, 
scab, 99, 100. 

shot-bole fungus, 60, 311, 

Podaxon, new species, 324. 

Podosphcera oxycanthoi on elierry, 251, 256. 
Poisoning by fungi, 316, 424. 

Poison on- 
apples, 309. 
fruit, 307. 

Pole-burn of tobacco, 409. 

Polymorphism, discuH.sion, 51 . 

Polyporei— 

i a(d ion on trees. 397, 405. 

i Polyporites bowmanni, fossil, 296. 



Poplar— 

I bacterial disease, 305. 

I disease of black, 408. 
i Potassium — 
i bichromate solution— 
i treatment for wheat ru.st, 218. 

I use in 'soil,' 204." ■ 

forrocyanide, test for free copper in Bordeaux 
r mixture, 337, 340, 368. 

sulphide— 
adhesiveness, 204. 

eff’eot ou wheat plants, 203, 215, 218, 219. 
for corn smut, 171. 
formula, 201. 
i injury, 205. 

i Potato blight (Phytophthora)— 

1 Bordeaux mixture for, 159, 172, 175. 

controlling inffuence of temperature, 400. 
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Potato Ijliglit (Pli, 7 tophtliora)— Continued, 
in Ireland, 162. 
in Malta, 417. 
notes, 62, 171, 174, 307, 407. 
not ill New South W ales, 406. 
treatment, 108, 308, 419, 422. 

Potato diseases— 

Bordeaux mixture for, 173, 174, 175, 306,386,387. 

in England, 386. 

in foreign countries, 387. 

necessity of early treatment, 173. 

notes, 299, 408. 

remedies, 408. 414, 415, 416. 417, 418, 420. 
report on recent experiments in checking in 
United Kingdom and abroad, 386. 
results of experiments, 387. 
spread, 301. 

sulphate of copper for, 173, 176, .307, 309 
Tait‘8 anti'blight powder for, 173. 

Potato — 

downy mildew. (See Potato blight.) 
fungus, life history, 180. 

Macrosporium, 408. 
rot— 

Bordeaux mixture as a preventive, 55. 
ini Belgium, 313. 

increase ascribed to nitrogenoms fertilizers. 
415. 

notes, 57,171,301. 
treatment, 23, 174, 310, 311, 41 1 . 
scab- 

notes, 57, 61, 159, 298, 300, 301 . 
remarks on the fungus, 103. 
treatmeiit, 159, 311 , 409. 

Potatoes- 

affected by Spmigospora solani, 103. 
analysis of, from lield treated with copper, 174. 
copper bn, 402. 
cost of treatment for rot, 26. 
germination retarded by Bordeaux mixture, 174. 
■■ lime as a, preservative, 173. ' ' 
remarks on fungus affecting, 103, 
rot in late, 307. 
yield ot treated plants, 25. 

Pourridie of vine, 149,411. 

Powdery mildew of— 
apple, 256, 309, 411. 
cherry. 251. 
cucumber, 408. 
fruit trees, 412. 
grape- 

notes, 169,306,373. 
treatment, 309, 311. 
nursery stock, treatment, 170. 
rose, 411. ' ■ . 

Prune, action of rust on, 354. 

Prmierust— 
cost of treating, 362. 
distribution, 354. 
notes, 354. 

stocks affected by, 354. 
treatment, 356. 

Puccinia— 

and Pbragmidium . relationship, 317. 

^ bacteria on, ;,325, ; 

' ' : ' .description' of ■ new; species, 281 . '' 


Puccinia— Continued . 
graminis in Kan.sas, 218. 
graminis, on wheat in Australia, 288. 
in Ecuador, 327. 
in India, 325. 
in Sweden, 327. 
new species, 281 . 
notes, 328. 

I ruhigo-vera— 

; appearance on wheat in spring, 212. 

I in Kansas. 217. 218. 

j on Avheat in Australia, 288, 

on Saxifragacea^ 54. 

Puff ball, large, 323. 324. 

Pumpkin leaf, Oidium, 41 1 . 

Q. 

; Queensland— 
ff ora, 319. 
fungi, 424. 

Quince- 

Angers, stocks, effect, of ammouiacal copper car- 
bonate, 248. 

Angers, stocks, eff ect of Bordeaux mixture, 248- 
leat blight- 
experiments, 247. 
notes, 168, 
remedy, 411, 417. 
spot, treatment, 422. 

B. 

Radish— 
j diseases, 300. 

I mildew, 56. 

! Ramularia, new species. 47. 

! Raspberry— 

I anthraciiose, treatment, 170, 410, 420. 
i diseases, 163, 164. 

1 root fungus, 408. 

I rust, 57. 

. rust in Pennsylvania, 312. 

i Septnria, treatment, 22, 26, 310. 

I Revievis of recent literature, 50, 135, 282, 378- 
I Rhizormrpha nyiUarm^iomil, 272. 

I Rhododendron— 
i disease, 305. 413. 

I fungi, 325. 

I Ripe rot of— 

! axiple, description. 304. 

; ^rape, description, 304. 

Rockport, Kans.— 

wheat-rust experiment, 216. 222, 223, 225. 
yield of straw and grain, of wbeat,^|19, 221. 
Root — 

and stem tumors, 93, 376. 
inoculations of peach, 228. 

■ knot— 

on apple trees, 294. 
of Begonia, treatment, 421. 

.■rot— . ''' 

disease of beet, 303 , 
of peach, 377. 
symbiosis, theory 388., ■ 

■ tubercles—' 

■albumen' bacteroidS;,:' 385. 
amylodestrinbaC'teroids,,385.' ' 
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Boot— -Coil till well . 
tribercles— Coiitiinied. 
of pea, BO dimorpliism in, ^85. 
of trifoliiim, 386. 

Hose— 

111 iglit, notes iiBil treatment, 417. 
cottiisgH, attaclvoil by fungi, 305. 
leaves— 
disease, 378. 

injury to, by asphiilt va])ors, 378. 
mildew— 
sulphur, 312. 
treatment, 313. 

EoBCtte of peaeb . ( See Peach rosette. ) 

Hot— . 

bitter, of apple, remed^y, 411. 
black, notes, 54, 163, 174. 

black, of grape, copper Bulpliate and soda for, 
311 . 

brown, of grapes, prevention, 62, 
oisweet ])otatoes, 55, 411. 
soft, of sw'eet potatoes, 56. 
stem, of sweet potatoes, 160. 
stem, of tobacco, 409. 

Hot of— 
lettuce, 408. 
peacli— 

notes, 92, 174, 412. 
roots, 377. 
treatment, 307, 415. 
plum, treatment, 807, 415. 
potato- 
in Belgium, 313. 
notes,, 57, 171, 407. 
treatment, 174, 310, 311. 
scarlet clover, ,,411 . 
tomato, prevention, 409. 420. 

Eoumegmke, notice, 400. 

.Biibns,' di.sea.se,' 165. 

Russia- 

diseased grain. 302. 
fungi from, 321- 
Rust— , ' 

aftecting wlieat and <;>tljer<!£*r«aj].s, experiments in 
'' treating,. 195, 226., 
smoimt on wheat plants, 211 . 
black, of cotton, 53, 299, 
ftingi,,158, 
in Australia, 423. 

■ 'in ',India, 208,. 

,' re'siating .wheats,' 196. 

'' white,'Of lieets, 102. , 

', Rust, of—"' 

'''',''npple,''l,64,' 408'. '' 

apple, treatment with Bordeaux mixture, 174. 

'' : 'beans; 63. .' , 
beet,. 303.' ' , ' 
beet leaiV 'cause, 408. '. 

' ' . bIackb<||Tj— ' , .' 

fin "Pennsylvania, '312. , ' 
m'ycelimn, 310, 328-'., ' 

':;''notes,/57',l'62,'408.,",'' 
treatment, 417. 

,;, f 'bramble; 41'2i / ; ■ 

^ ..'. carnations," 167,. 305,'.'308, '413. .414.',: 

, ' celery, 299. ■ 


Rii.st of— Conti Bued. 
cereals, 52, 174, 301 . 
cereals, xmevantion , 53 . 
clover, 90. 
eoUee, 299, 381. 
cotton -- 
deseriptioii, 48. 
in Ecuador, 47, 320. 
elder, 57- 

grape in New York, 310. 
hollyhock, 44, 57. 
hop in Africa, 404. 

marsh iiiallow, connection with wheat rust, 
302. 

I>each — 
in Africa, 410. 
leaf, 412. 
note on, 92. 
jxiars, 62. 
pine, new, 44, 326. 

X>lum leaves— 
noteh, 412. 
treatment, 174 
I>rune~- 

cost of treating, 362. 
distribution, 354. 
treatment, 356, 
rasirberries, 57. 

raspberries in Pennsylvania, 312. 
rye, 62, 

strawberries, 62. 
wheat— 

ammoniacai eopper-carbonatci tr<',atment, 218, 
219. 

bordeaux-mixture treatment, 218.219 
cau.se, 408, 

conference in Australia., 287. 
copper suiidiate for, 415. 
corroHivo-sublimate treatnu'ut, 218. 
dissemination of siK)re.s, 298. 
experiments at Garrett Park, Md ., 195, 212. 
ex|>eriments at Manliattan. Kams.. 213. 
experiments.at Uockport, Kams., ,216, 222,225 
experiments to prevent, 195. 
ferrous.sulphatofreatment, 218, 219 
fttugicide.H, used for. 199 216, 222. 
general condition of plants, 210, 211, 

' hot- water treatment, no benefit from, 2 IS,, 2 ID. 
immersion of seed, 198. 
in Africa, 299. 
in Australia, 195. 
insects eating, 319. 

/intTnitedSta'tea,196..' 
loss in Australia, 287 
notes, 300.^ 

potassiumbichromate treatmeni. 218. 
potaasiuimsu Iphide treatment, 218,219. 

' remedy, ''298.' ' ■ , • 

soil treatment, 198. 
spraying, 172,196,198. 
spreadling, 209, 315. 

Strawsonisier, 308- 
8ulphate>pf-iron treatuaent, 218. 
sulph ur t rcatmen t, 21 8 219. 
time of appearance, 206. 208. 
treatment. 288, 415, 419, 421. 
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Iluat of— Con tinned, 
wlieat, effect of— 

ammoniacal copi)er carbonate, 210, 
basic cui>ric acetate, 223. 

Bordeaux inixture, 208, 210, 214, 210, 224. 

copper' borate, 223 . 

cupric feiTocyanide, 223. 

cupric hydroxide, 224. 

cupric polysulphide, 224. 

ferrous ferrocy ankle, 210, 224. 

iron borate. 224. 

iron sulphide, 224. 

tricupric orthophosphate, 224. 

zinc borate, 224. 

Busts of Ohio, list, 428. 

Kye {See Cereals)— 
disease, 408. 
rust, 62. 
smut, 62. 

S. 

Saccardo's Sylloge— 
prize for, 293. 
species omitted from, 424. 

Salsify, disease, 300. 

Sal soda, cost, 239. 

San Josd nozzle, effect of sprays on, 359. 

Sarauw, G. L., 387. 

Scab of — 
apple- 

description, 303. 
in Virginia, 306 
great prevalence of, 373. 
notes, 174, 409. 

treatment, 168, 173, 174, 176, 299, 306, 308, 310, 
311,408.417,418.420,422. 
beet, 303. 
lemon, 162. 

, , orange— ■ ■' ■ ■ 

cause and remedies, 34. 
distribution, 34. 
nature, 34. 
pear- 

effects of weather on appearance, 94. 
110168,307. 

treatment, 302, 309, 310, 408, 417. 
plum, 99, 100. 

|)otato— 

notes, 57, 61, 159, 298, 300, 301 . 
treatment, 311, 409. 
wheat—' ' 
description, 301. 
notes. 96, 158, 407, 411. 

Scalding of grape.s, 164. 

Scarlet clover rot, 411. 

Schizomycetes, classification, 430. 

Scottish fungi, 321, 426. 

Sere VP palm, leaf spot, 60. 

Seedling, definition, 241. . ' 

Seeds, efibet of fungicides on vitality, 308. , 

Septona graminutn — 
abundance on wheat, 211. ' ' 
appearance on wheat, '210. ■ 

' 'inKansas, 218. " ' 


j Septoriaof— 

I blackberry, treatment, 22, 23, 26, SfO, 
raspberry, treatment, 22; 23, 20, 310. 

Sereh disease of sugar cjiue, 295. 

Seymour, A. B., 135. 

Shot hole — 
disease of apricot, 41 1 , 
fungi, 66, 233, 411. 
fungus of plmn, treatment, 31 1. 

Silk worm, infected with Isaria, 191. 

Smith, Erwin F., 36, 88, 226, 373, 

Smut— 
hrome, 98. 
fungi, 56, 315. 

Jensen’s treatment of seed oats and wheat, 57. 
loose, of wheat, treatment, 172. 
prevalence, 97. 

stinking, of wheat, treatment, J70, 171. 

Smut of — 
cereals, 52, 53, 174. 
cereals, treatment, 31 1, 407. 
citron, 410. 
clover, 99. 
corn- 

experiments, 171, 
influence on cattle, 317, 
notes, 174, 410. 
treatment, 421. 
grain, treatment, 418. 
oats— 
loose, 52. 
notes, ICO, 171. 

treatment, 301, 311, 314, 372, 408. 
onions, 62, 161. 
rye, 62. 

sorghum, notes, 57, 172. 
tall meadow oat grass, 98. 
timothy, 98. 
wheat- 
notes, 300. 

prevention, new method of treating grain by 
Jensen process, 372. 
treatment, 175, 298, 314, 416, 419, 422. 

Soap- 

added to Bordeaux mixture, 370. 

eaii celeste, 347. 

use in making fungicides, 202. 

Soft rot of s-weet. potatoes, 56. 

Soil- 

copper absorption from, 402, 
copper in, 307, 308, 313. 
effect on orange die-back, 295. 
in nursery experiment, 261, 
reaction of copper sulphate, 312. 
rot of sweet potato, 300, 
treatment in wheat-rust experluieiit, 198. 
Solms-Laubach, H., 148. 

Sooty mold of oranges, 35, 363, 364. 

Sore shin of orange, 405. 

Sorghum smut, 58, 172. 

Southern tomato blight, 300. 

Spermatia, gemiinatioii of, 50. 

Spinach— 
disease, '300. 

■■ ■■'mildew','^?.:"', 

Sporangia, development of asci from, 390. 
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Spores™ 
diffusion, 177. 

endogenoiis formutiou in Chaldra ungeri„ 
5. 

germination, discussion, 51 . 

Spot disease oH— 
beet, 303. 
clierry— 
notes, 102. 
tu'eatment, 174. 
eruTants — 
notes, 192. 
treatinent, 174. 
goo.seberries, 192. 
peach, 91, 374. 

pear {See Pear leaf Idig-ht), 94. 
plum, treatment, 174. 

Spot of— 
plum fruit, 410. 
quince, treatnierit, 422. 

Spotting and oraching of ■[)eara, 405. 

Sprayed fniit-- 
copper on, 402. 
harmless, 309. 

Sprayer Japy knapsack, notes, 39, 40, 41. 
Spraying— 

a ppara tns , 1 69, 203, 312. 
crops, 314. 

does it pay? 169,175. 
in Illinois, 313. 
machines— 
httings, 306. 
notes, 174, 31.3, 418, 420, 
tests, '308. ■ 

orchards, 175, 310, 333, 337, 450. 
pear orchard cost, 338. 
l)ump, new, 309. 
tank, description, 358. 
value of, for vines, 402. 

Si>raying for— 
almoiul disease, 235. 
apple seal), 17. ' 

black Tot of grape, 12. 
fungous diseases, 176. 
leamight, 333, 338. 
prune .rust, '356. 
wheat rust, 173, 196, 198. 

Starch, in fungi, 177,315. 

'■ Stem rot of— . ■ 
sweetpotato, 160. 
tobacco, 409. 

, Stinking smut of' wheat— 

'fungicides, 171. 

Jensen hot‘Water treatment, 170, 171. 

Stock— ' 

'definition, ,'241. ' ■ 

ettect of leaf-blight on pear, 242. 

' / in UTirsery e;'xperiment, '262. 

Strawberry leaf •blight— 
notes, 411.'' ' ' 

remedies. 174, 302, 308, 411, 417. 

'Strawberry—, .■ 

' 'disease, 'Temedyv 416. 

, ' leaves.and asphalt vapor, 378. 

mildew, .treatment,,, 415. . 

' '''notes, 162. 


Strawberry — Continued, 
rust, 62. 

Strawsonizer, for wheat rtist, 307, 308. 

Straw — 

W'cight in Manhattan experiment, 215. 
yield a£ Kockjiort, Kans., 219, 221, 224. 

Sugar Ixjet— 
disease, 303, 406. 
heart rot, 161. 
treatment, 4H). 

Sugar cane— 
di.sease, 407. 

Sereh di.sea.se, 295. 

Sulphate of— . 

copper. (/S'c<; Coppei sulphate.) 
iron solution — 
description, 174. 
treatment for wheat rust, 218. 
Sulphosleatite— 
adhesiveness, 204. 
cupric, 175. 
experiments, 312. 
notes, 202. 

Suli)hur— 
adhesivene.ss, 204. 

and lime treatment for wheat rust, 218, 219. 
dowers of, 202. 

treatment for wdieat rust, 218. 

Sun scald in orchard trees, 403, 405. 

Sweden- 

first appearance of Puccinia malvacearum in, 

327. 

fungi,322. 

Sweet potato black rot- 
characteristics, 2. 
conidia, 3. 
conidiopliores, 6. 
cultures, 3. 
distribution, 1. 
extent of damage, 1. 
external ax>]>eartmee, 2. 
inoculatioUvS, 9. 

Macx'oconidia, 5. 

Microconidia, 5. 
luyceliimi, 5. 
notes, 1, 55, 300, 411. 
l»rcventive ineaHurea, B. 
probable life history, 9, 

Pycnidia, 3, 8. 

Fycuospores, 3, 8. 
simres, 7. 

Sweet potato- 
diseases, 419. 

effect of Bordeaux mi.xture, 174. 
eximrimenfcs, 299. 
soft rot, 56. 
soil rot,’ 300. 

stem rot, caused by a new Nectriu, 160. 
Swingle, tX. F., 214. 

Swingle, W. T., 109, 395. 

Sycamore blight, 95, 413. 

Sylloge Fungonmi, lOTize for, 153, 293. 

Symbionts, definition, 388. 

' Symbiosis— . • 

in fungi, 428. 

'; "'''root,' 387. ' '' . . . ' ' 
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T. 

Tahiti oraiipte, for California, 400. 

Tait’a aiitiblight for potato disease, 173. 
‘‘Take-air'— 
ill Australia, 289, 294, 402. 
remedies, 405, 

Tall meadow oat grass, smut, 98. 

Taimln in- 

cells of leaves, injury on account of, 378,379. 
leaves, reaction, 379. 

Taphrina- 
in Italy, 329. 

on peach in Maryland, 88. 

Tar burning for protecting plants from frost, 416. 
Technique, 56. 

Terfazias, 188. 

Thaxter, II., 278. 

Thelophore®, 427. 

Thelocarpon, 329. 

Timothy smut, 427. 

Tobacco- 

analysis of disea.sed, 383. 
bacteria in diseased, 384. 
diseases— 
cause, 384. 
in Australia, 407. 
notes, 162, 408. 
experiments, 382. 
inoculation with diseased, 384. 
mildew, 407. 
mosaic disease, 382. 

Perojiosporahyoscyami^ damage from, in Ams- 
tralia, 298, 
pole burn, 409. 

sap of diseased infedious, 384. 
stem rot, 409. 

Toboshi, rmisbroom of Japan, 426. 

Tomato- 

blight, Southern, 300. 
diseaser^ . , . . 
in Teneriffe, 403. 
treatment, 417. 
mildew, treatment, 415. 
rot, prevention, 409, 420. 
worms, fungous disease, 61. 

Tomatoes, copper on, 308. 

Toxicology of copper conqamiids, 309. 

Tracy, S.'k., 43, 281. , 

Trees, forest— ' 
diseases, 102, 166, 396. 
diseases due to mechanical injuries, 305. 
fungi, 413. 

Polyporei, 405. 
preservation, 162, 
relation to orchards, 56. 

Ti’ehalose— 
crystallizing, 331. 
in fungi, 176,177,315. 

Tremellinem, 426, 427. 
Tricupricorthophosphatemixture— 
effect on wheat rust, 224. , ■ , 

. formula, 222. , , 

' notes,B4r>.- 

Thlfolium, root tubercles in,' 386. \ ^ ^ 

Tritaorphism in TJromyce8,'337, ■ 
il'ew s,|»©cw, 41^, ' 


i Trnflies— 
j notes, 188,189. 

I of Bagdad, 188. 

I of Smyrna, 188. 

I Tubercles— 

j albumen bacteroids in root, 385. 

; amylodextrin in root, 385. 

: of pea roots not dimorphic, 385. 

! on roots of -Teguminosa}, 297. 

on trifolium roots, .386. 

I Tnckahoe, account, 323, 324. 

; Tumors, on roots and stems, 93, 376. 

Turnip.s— 

I club root, 316. 
disease, 300. 

V. 

Undnula spiralis, life history, 316. 

Underwood, L. M., 27. 

Uredinem — 
new genera, 328. 
newsxiecies, 43. 
notes, 42, 187, 325, 326, 327. 
some, of the United States, 42. 

Urocystis in Italy', 329. 

Uromyces — 
description, 281. 

; new species, 43. 

I notes, 42,187,325,326,327. 

' Ustilaginem, 51, 325, 326. 

. Uatilago, new species, 328. 

T. 

i Vaccinium disease, 304. 

I Variegated jdants and fungi, 406. 

I Variegation, common in ornamental plants of 
India and Java, 382. 
i Yasquez, Senor, 48. 
i Vegetables, cracking, 163. 

I Vermorel nozzle for spraying, 202, 203, 359. 

I Viala, F., 149. 

r Vine— ■ , ■ 

I blight, 304. 

j cuttings from United States, importation |>rohib- 
I ited by Austro-Hunjrarian Government, 101 . 

! disease— 

' California, 154, 294. 
i in Baden, 410. 

! in Russia, 165. 

! notes, 411. 

! treatment, 41 7. 

mildew— 

i . Portuguese remedy', 169. 

■ treatment, 307. 

; Oidium, aulpliur for,4l6. 

l)Oiirridi6 ofV149, 411. 

! Vineland, R. J., experiments, 16. 

Vines, new disease, 403. 

Vineyard, results of treatment, T . 

V iolet — 

I disease, 300, 305, 306, 404. 
cause, 297. 
remedy, 296, 403, 422, 
roots, fungi in, 41 4. 

Vitts u^wyem— 

■ , diseases,' 286, ■■ 
effect of lightning, 296, 
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W. 

Waite, it. B., :'53, 264, K33. 

Ward, H. -M., 150. 30C. 

Waslun.u’ton, Isotaiiy a,t meeting ol* A. A. A. S., 
293,, 

Wax on leaves, use, 297. 

Weather— 

and plant diseases, 91, 92, 94, 95, ,293, 373, 374, 
375,400,401. 

etiect on ax>|)le seal,). 373. 
effect on pteach curl, 88, 314. 
record at Garrett Park, Md., 209. 

Webber, H. J., 363. 

Wetting xiower of fungicides, 202. 

Wetting quality of Bordeaux mixture and soap* 
370. 

Whea,t— 

(See Cereals.) 

abundance of Septoria, grmninum, 211 , 
a])pearanc6 of Puceinia ruhigo-vera,, 212. 
Aiistraliaii, harvest, 160. 
blight, 95, 408. 
diseases, 95. 

experiments, synopsivs, 218. 
jdauts, effect of— 
aminoniacai solution, 215. 

Bordeaux mixture, 215. 

Iiotassium sulphide, 215. 
rust — 

ammoniacal copper carbonate treatment, 218, 
219.' 

and ru.st of marsh mallow, 302. 
and smut, 300. 

Bordeaux mixture treatment, 218, 219. 

, cause, 408. 

conference in Australia, 287. 
copper sulphate, 415. 
corrosive sublimate treatment, 218. 
ferrous- sulphate treatment, 218, 219. 
hot- water treatment, 218, 219. 
in A frica, 299. 
ill Australia, 195, 288. 
in United States, 196. 
insect eating, 319. 
iron borate, 224. 
iron suphidc, 224. 

. ' lO'SS.froTO. in Australia, 287. 

ptffassium bichromate treatment, 218,219. 
potassium suli>hat6 treatment, 218, 219. 

' Temc5dy ,298. , ' . 

, spores,. disHemination, 298. 
spraying for, 173, 196, 198. 

. spread, 209,. 315.' 

Strawsonzier for, 308. , 
s ulphate of iron treatm ent, 218 . 

' sulphur and,' lime treatment, 218, 219. , ' 
...sulxdiur, treatment, 218. 
time of appearance, 206, 208. 
treatnieii't, 415,: 41 9, 421. 

, 'tricupric orthophosphate, 224, 

..zinc borate for, 224, , 


Wheat— Continued, 
rust, effect of— 

ammoniacal copper carbonate, 210. 
basic cupric acetate, 223. 

Bordeaux mixture, 208, 210, 214. 
cojiper bonit.e, 223, 
cupric ferrocyaiiide, 223. 
cupric hydroxide, 22 L 
cupric polyBuli>hide, 224. 

Ibrroiis ferrocyaiiide, 210, 224. 
iron borate, 224. 
iron sulphide, 224. 
tricupric orthopliosphate. 224. 
zinc borate, 224. 
rust exiieriinentH, 195, 214. 
rust experiments at— - 
Garrett Park, Md., 197, 212. 

Manhattan, Kun.s., 213, 214. 
llockport, Kans., 216, 222, 223, 225. 
rust experiments— 
couclusions, 195, 225. 
fungicides u.sed, 199, 216, 222. 
general condition of plants, 210, 211. 
plan, 197. 
result, 203. 
soil treatment, 198. 
scab— 

description, 301. 
nqtes,95, 158, 407,41.1. 
seed — 

etiect of copper on vitality, 421 , 
immersed in fungicides, etc,, for rust, 198 
.smut, loose- 

fungicides to prevent, 172. 
treatment, 298, 314, 416, 419, 422. 
yield in TTnited State.s, 195. 

Wheats, rust-resisting, 190. 

White worm, fungus affecting, 178, 190, 191. 

Wild and cultivated plants, interrolationa, 56, 406. 
Wilt. (Sec Blight of oi'ange). 

W iiids or pear Id i gh t— 
iiote.s, 411. 
remedy, 410. 

Wine industry of Russia, 165. 

Wines, French, 173. 

Wirewonns, fungus killing larva, 192. 

Y. ' ' 

r Yeast— 

fermentation, 424. 

method of obtaining a.scoHX»ore8, 430. 

Yellows (iSce Peach). 

Yeasts, list, 179. 

5 ^- ■ 

Zinc-borate mixture- 
effect on wheat rust, 224. 

|. '-fomula, 222;. 

I notes, 350. - 
I Zinc— ■ 

! ferrooyanide mixture, 850. 

silicate mixture, 350. 

; sulphide mixture, 350, 

I Zopf, 282, 284, 389, 
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A. 

Abies concolor, 166. 
frazeri, 166. 

A butiloD, 46, 305. 
indicum, 46. 
periidocifolium , 46 . 

Acacia, 321, 425. 

A cer oampestre , 32 1 . 
glabrum, 181. 
macrophylhim, 166. 
rubrum, 133, 181.182,319. 
saccharinum, 132, 181, 319. 

Aciiida carmabina, ISl. 
tiiberoulata, 61. 

A conitum lycootoiium , 329 . 

. napeUus,321. 

Acridiiimperigrmuin, 178,191. 

..^cidiuni podopbyili, 182. 

JSsoulus, 301 . 
glabra, 102. 

bippooastanenin, 181, 183. 

Agave americaua, 315. 
rigida, 315. 
salmiaua, 315. 

Agropyruin glaiicuni, 131, 310. 
r©j)eas, 98, 161. 

Agrostis, 330. 
atoloaifera, 321. 
vulgaris, 422. 

Aleyrodes citri, 363. 

AllWa, 161, 411. 

Algfc, 135, 322. 

Alisma plaiitago, 181, 

Allioiimincarnata, 113. 

Allhim ami)©loimasu]rii, 326. 
ccEpsB, 184. 

Almond, 66, 78, 232, 304, 354, 360. 

Alnns incana, 320. 

Alopecurtis, 98. 

Aiternantliera, 414. 
acbyrantba, 320. 

Althaea rosea, 44, 45, 47. 

Araarantus cblorostachys, 115. 

chlorostacbys var. bybridus, 115. 
crispns, 115. 
retroflexns, 116. 

SplBOSUS, Its. 

Axnbrosia, 112. 

artemisiieMia, 112, 119. 
trilida,'119. ,■ ,, 

A melancliier eana<|ens|s, 61, 280, ■ , 


Ammophila arenaria 321. 
arundinacea, 321. 

Ampelopsis quinqiiefolia, 276. 
veitchii, 57. 

Andropogon annulatus, 326. 
argenteus, 320. 
muricatus, 320. 
provincialis, 320. 
virginicus, 189, 281, 320. 

Anemone nomorosa, 179. 
pennsylvanica, 116. 
ranuncnioidea, 179. 

Angelica atropurpurea, 181. 

Anguillae, 322. 

Animals, 139,293,322. 

Ant, 191, 329, 425. 

Anthoxanthum, 98. 

Antirrhinum majus, 183. 

Apple, 54, .55, 153, 154, 162, 163, 164, 167, 168, 170, 
173, 174, 175, 294, 207, 298, 299, 302, 303, 
304, 306, 309, 310, 311,373,400, 408, 409 
411,412,417,418,419,420,421,422. 

Apricot, 101, 156, 157,354, 411. 

Arabia, 326. 

holbffiliii, 122, 277. 

Aralia racemosa, 181. 

Aristida pungens, 281 

Arnica cordifolia, 181, 

Arrhenatliernm elatins, 428. 

Artemisia hiennia, 112. 
camphorata, 182, 183, 
cana,181. 

Asclepiadacene, 275, 

Asparagus officinalis, 425. 

Aspidoaperma quebrachii, 322. 

Asprella hystrix, 161, 276, 320. 

Aster, 330. 

novss-anglhe, 118, 

Astragalus alpiiins, 326. 
melilotoides, 326. 

Arena, 98. 327. 
elatior, 98, 320. 

' 

Baccliaris, 276. 

Balanus balanoides, 428. 

Bambusa, 320, 326, 

Bambusacece, 322. 

.Bananas, 48, 407. 

Banksia, 181. 

Barberry, 327,', ' 
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Barli:, 320. 

Barley', 53, 96, 97, ',1,61, 301 , 408. 

'Baiilriiiia granrtillora, 33'1. 

Bean, 63, 298, 290, 407. 

Beecli, 182. 

Beet, 102, 150, 161, 1,7:5, 180, 280. :i01, llOO. 40 S, 

Beetle, 317. 

Berberis, 327. 
glaiica, 327. 

Beta, 102. 

Betiila alba, 321. 

Bicleiis chiysaiithemoides, 01 . 
connata, 110 . 
froiKlosa, 110 . 

BignoiiiacefB, 322. 

Birch, 106, 422. 

Blackberry, 26, 57, 102. 16:5, 164, 368, 310, 311. 312, ;.52K, 
417. 

B1 ack r aapl )e rri es , 420. 

Blossoms, 50. 

Blue gras.s, 98. 

Boerhaavia difi'uaa, 113. 
orecta, 313, 115. 
biraiita, 114, 115, 184. 
aonorse, 114. 
spicata, 114, 
xautMi, 114. 

Brassica, 79, 84. 
alba, 110. 
napus, 320. 

var. napobrassica, 320. 
nigra, 110, 

Briaa, 98. 

Bromo grass, 161,301. 

Bromus breviaristatiivS, 98, 161. 
ciliatus, 98, 

Brousonctia, 319. 

Buohloiii dactyloidcH, 820. 

Buck wheat, 62, 

Cabbage, 79, 153, 159, 100, 300, 316, 408. 

WoriUH, 61, 314, 317. 

Cacalia baslata, 325. 

Cachrys, 321). 

CalycanthuH pra,;(iox, 183. 

CaineUia, 320, 425. 

Campanula trachelimu, 321. 

Cappariscynophalopliora, 270. 

CapsBlla bursa-pastori.s, ill. 

Caragana,,arbore8ccns, 327, 
pu,rpur<3a, 327. 

Gardamine ludoyiciana, 110. 

Oardinis pycnocephalus, 183. 

Carex, 181. 

conoidea, 181. 
stricta, 42. . ■ 

Garica, 322. , ■ , 

■' papaya, 134, 319. , 

Carnation, 166, 300, 305, 306, 413, 414, 416, 418. 

Carpinus americana, 131, 181. 182, 319, 

Carrot, SO, 159, 300. 

Caryaalba,,181.';.;,, 

" .toinentosa, 181. 

■C5aSsia;cham®OTista, 133v319, ■ 


j Castauoa vesca, 1.82. 

I (kisJolleia, 326. 

; Cataliiiii bignouieides, 133,319. 

I Cattloya. 403. 

; Cat, traclu‘a ol, 401 . 

I Caulillower, 79,408. 

Ce.aiiotliu.s tliyns'diorus, 181, 

Cedar, 102.161,301. 

Celery,, 1 59, 161, 299, 305, 107. 

Oeltis ,331. 

australi.s, 183. 

ot*.ci<lcii tails, 105, 125, 181, 320, ;523. 

Cemthiais tribnloidcs, 98, 161 . 

Cmitaurea aapera,, 326. 

! Cera.stium nutans, 121. 
i viMcoaum, 121, 
vulgatum, 121. 

Cereals, 53, 174, 301, 311 , 400, 401. 

Cerous t riangularis, 183. 

Cestrnni, 328. 
pube.scen.s. 

Chaimceyparis .siOueroidca, 106, 398. 
ChenopodiaciJas 102 , 

Chenopodimn, 102. 
alburn, 57, .124. 

ambroHjoide.s var. aiithelmtutieum, 330. 
Cherry, 56, 60, 62, 101. 153, 163, 164, 171, 174, 181, 102, 
249,300,302,354,411,412,410. 
Chestnut, 133, 319. 

Chinch bugs, 316, 318. . 

Chloris, 187, 322. 

swartziana, 181. 

Chiy.santhemuin, 305, 414, 423. 

Chrysopsis grainmifolia, 330. 

Cicutaimicnlata, 181. 

Cirsittm ochrocentrinu, 326. 

Citron, 156, 409. 

Citrus, 162, 315. 
aurantinca, 322. 
tri folia ta, 400. 

Oladinm tatr;H|tu‘truni, 181. 

Clmloplnrni niariiiu, 322, 

Olaytonia virginica, 130. 

Clciuati.H, 3or». 

I .lackinani, 132, 319, 
j Cleorne pungens, 320. 

Clethra alni folia, 59, 

Clitoria rnariana, 330, 

CloBteriuni, 322. 

Clover, 58, OiUdb 301, 327, 411. 
i Cnieualmrrulvtlus, 112. 

I ■ lanceoIatu.s, 112. ■ ' ■ • 

Coffee, 48, 160, 299, 381, 407. 

! Colubnisnatnx,320. 

Comandra uinbellata, 187. 

Cbmpositte, 325. 

Conferva btnnbydna, 322. 

Conifers. 396. 

Convolvulacete, 187, 322. 

Convolvulus, 112. 

Coral, 271. 

■Cordi%328. .V 
,,tny,xa,,183.'" ' 

Corn. 56, 97, 161, 171, 174, 317, 408, 

OorjiuB, 181. 
jioy?.da», 166, 
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Com US— Continued, 
sanguinea, 320. 

.stolonifera, 181, 

Corydalis, 122. 

Gory Ills avellana, 321. 

Cotton, 47, 48, 53,58, 153. lot), 208, 290. 301.320, 403. 
Crab apple, 102. 

Cranberry, 163, 170, 303, 311 
Cratfegus oxyacantba, 428. 

Crepi.s acuminata, 320. 

Croton, 322. 

Cruciferm, SO. 

Cucumber, 62, 100, 3or>, 408, 417. 

Wild Star, 57. 

Cueumis anguria, 12.5. 

sativus, 125. 

Cucurbits, 300. 

Cupre.ssus t]iyoide.s, (il . 

Cupularia vLscosa, 326. 

Currant, 101, 163, 164, 174, 192, 301. 

C, yeas rev oluta, 315, 

Oydonia, 280. 

Cynoglossnm olbidnalc, 126, 
virgiiiiciiin, 126, 

Cyiieraceab 187. 

CypeniB cylindriciivS, 181 . 
tiavescens, 388. 
schweinitzii, 187. 
strigosns, 187. 

I) 

Daetylis glomemta, 189. 

Dad’odils, 403. 

Dahlia, 315. 

Dates, 164. 

Dauens carota, 182, 320. 

Dentanadiphylla, 110. 
heterophylla, 122. 
laciniata, 122, 

Diatrype stigma, 320. 

DiceiitraeucuUaria, 122. 

Dichama stnimosa, 181. 

Diebondra, 326. 

Dlodia virginiana, 330. 

Disoeorea villo.sa, 181. 

Dipsiieus sylvestris, 123. 

Draba (mroliniana, 122. 

Draparnaldiaglomerata, 322. I 

Drum.stick tree, 324. ; 

E. ! 

Ecbino.spermuni jcdowskii vitr. cnpulatuiii, 126, j 

129. 

vur. occidentale, 126, 129. 

Eggplant, 160, 278, 300. 

Ebeagiios macropbylia, 331. 

retlexa, 183. 

: Elder, 57.; 

Eleusine tegyptiaca. 330. 

Elm, 315, 319. 

ElyinuB canadensis, 132, 161, 319 
var. glanolfolius, 98. 
eoiideiisatns, 274. 

Eragrostis pc^ctinacea, 281, ' , 

Erecbtlutes bieracifolia, 119. 181, 33o. 

'Brigeron, 119. ■ 

■; eatuidensc, 118.'' , 

23192— So. 4— 9 


Erigeron— Continued. 

pluludelphienni, 119. 

Erioeoma ernsjutosa, 275, 

Eryngiiini pandaiiifolium, 322. 

Erytliroxylon coca, ISS. 

Eucalyptus, 181, 321, 425. 

paueitiora. 181 . 

Eugenia, 181,322. 

Euglama,322. 

Euphorbia, 326. 

amygdaloides, 179. 181. 
eordifolia, 125. 
corollata, 125. 
cyparissias, 179, 297. 
gerardiana, 321. 
bumi.strata, 125. 
bypercifolia, 125. 
palustris, 331. 
serpyliilblia, 125. 
verrucosa, 179, 297. 321. 

Eupborbiaceas, 322. 

Eurotia lanata, 326. 

Eustachys petrcea, 181. 

F. 

Fag’us, 105. 

.solandri, 425, 

Eicua elastica, 60, 181. 

Eilberts, 410. 

Elax, 156, 302. 

Pores t. trees, 301, 304, 

Formica, 425. 

Eourcroya gigantea, 315, 

Franseria discolor, 112. 

Fraxin us, 103, 106,181, 182, 331. 
americana, 270, 277. 

(t, 

Gagea arv ensis, 326. 

Galactia pilosa, 330. 

Galinm ajiariiie, 61, 121. 

Gelsemium sempervirciis, 131, 319. 

Geranium, 305, 320. 
carolmianinn, 117 
macnlatum, 117 
Geum album, 122. 

Glechoiua, 326. 

Gleditsebia triacanthos, 429. 

Globularia vulgaris, 328. 

Glycine, 425. 

Glycyrrbiza, 58. 
glabra, 58. 

Icpklota, 42, 58, 

Gonolobus, 49, 320. 

suberosns, 119. 

Goodia,425. 

Gooseberry, 101, 164. 168,170, 173. 102,301,374.418. 
Gossypiniu, 47, 48, 9. 

herbacenm (.SVe Cotton). 47. 189 
Grain, 53, 301, 313, 372. 

Graminea?, 322. 

Grape, 54^ 55,: 57, 59,, 154,163.164, 165,1,67, 1,68, 170,: 

174, 175, 294, 296, '209, 302, 303, 304, 306, 307,: 

■ 308,309,310, 311, 312,, 314,' 317, 373, 422, 
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GrajH'i — Continued. 

leaf liopper. Cil. 
Grapevine, 40;>, 405, 4420. 
Grass, *>20, 42!.>. 

(4rulf, 329. 

Gyuaxls buKllblia, 328 . 
pulcliella, :> 28 . 


Haiuelia, 322. 

Hedysarnm setigerunn 2'<27. 

Heleniuiii antnnriKtle. ISl, 

Helianthus, 112. 310. 

gros.se -.serrahi.s, 119, 

Hemizonia truncata, 4:5, 320. 

Heinx>, 406. 

ile|)a f ica aciitil oba, 1 3 0 . 

Hepialos vireseens, 429. 

H<*speri.s niatronalis; 300. 

Heteropogon iiielanocarpa, 328. 

Hickorv wood, 320. 

Hilaria jauiesii, 320, 

Helens, 98. 

lanatiis, 409. 

Hellybock, 44, 45, 55, 57, 61, 164, 166, 167, 300, 306, 
320, 400. 

Hordeuiii pra1ense,281 . 

Horse elieatniit, 352. 
radish, 298, 800. 

Heiistonia ca: 0 ‘ulea, 43. 183, 326. 

Hydrangea, 55. 

Hydropbyllam virgiiiieinii, 107. 123, 323. 
HyoscyuiJins, 298. 

Hypeiicinu iniitilnni, 320. 

Hypoxys' ei'ect-a, 278. 

. I. ' 

Iberis, 79. 

Ilex, 54, 

Hcopuloniiu, 331. 
scopnlus, 331. 

Inipatioiis, 117. 
fulva, 117, 181. 

Indian corn, 410 Horn and Maize). 
India-rubber tree, 60. 

Insects, 191,316, 

Inula Tiseosa, 183, 

'Ip'OBiceii, 113. . 

batatas, 112, 
conmuitata, 113, 
liederaeea, 113. 
iiicarnata, 113. 
laeimoaa, 113- 
leptophylla, 113., ,, 
pandnrata, 113. 

' purpurea, 330. 

Iris versicolor, 320. ' 

Isaria, 191- 
lYaeiliatarm. ' 

■ xanthiifolia,; 326.: 

"J. 

dasmiiiuia otiicinalis, 183. 
saiubae. 182,.;' 

Jatropba8timui(>8a,330.'' •' 


J ugliuis ciiierea,! 
nigra. 103. 

I d mud, 388. 

June us, 326. 

chajnis.s<>ni, 187. 
Jaiviperus, 56. 

eomnumi.s, 61, 321. 329, 
sal* ilia, 321. 
virgiiiiana, 61. 102, 280. 
fl assia-a 330. 

K. 

I Kaluiia iatifolia, 181. 

i Keimedya pirostrata, 181. 

i Krigia daiuhdion, 120. 

: L. 


I Laburnum, 327. 
i Lactuca, 120. 

canadensis, 120. 
iiitegrifolia, 120. 
leueoxilnea, 120. 
macrorliiza, 325. 
sutiva. 120, 158. 
scariola, 407. 

iiagerstrmnha, 320. 
indica, 183. 

i.aiuiuni ain]>icxicaule, 124. 
piirpureuin, 124. 

Larch. 166, 304, 397, 422, 4,26. 

Larix tniroxiaja', 413. 
leiitolepis, 426. 

.siberiea, 320. 

Lathy ruslatifobus, 181. 
pahistris, 181, 

X)isi(brnus, 327. 
sylve.stris, 327. 

Lain aeeie, 322. 

: Lecanlum, 364. 

, L^^g'urainosa.y 80, 158, 187, 297,322. 
; Lemon, 15.5,162, 181, 365, 420. 
i lauitinus ursinus, 320. 

I Leonto<lon hastilis, 325. 

Lepidium,lll 

eampestre 111, 
iiiLmiedima, 122, 
virginieum, 111,122. 

Lepidodcndroii, 270. 

I>epidoHx>erma, 181,425. 

Lepidospei’inmn, 181, 

; Lei>togoniiiru, 189. 

Leptospciauuni lievigatoni, 181, 

I.ettuce, 160, 332, 407, 408, 423. 

Libocedrus dcciirrens, J 66. 

Lichen thallus, 320. 

Ligustrimi vulgare, 182. 

Lily, 151, 167, 294. 

Lima l>eaiis, 62, 279. 

Lime, 157, 

Lindera benzoin, 181. 

Linseed, 162, 302- 

Liviatonia chinensis, 320. 

Locust, 178, 314, 316. 

Loniceira, 330, 

■ ,,tartarica,32Ci., ' 

ijoxdntntbna ne|>tdoides, 124. 



Lucerne, 298. 

Liuhvigia altornifolia, 380. 
Lyehiiis dioica, 158, 297. 

vespertiua, 297. 

Lyeimn vulgare, 275, 

Lycopiis canadeiisiH, 181 
Lysimachia striota., 320- 

M, 

Madura auraiitiaca, 320. 
Madreporaria, 271. 

Magnolia glauea, 133, 319. 

Maize, 298, 299,407. 

Mallow, marsh, 302. 

Malva, 45,46. 
criapa, 45, 47. 
niciuensis, 45, 47. 
peruviana, 45, 47. 

Malvacejc, 46, 49. 

Malvastrum mimroaiinni, 43, 326. 
Mango, 302. 

Maple, 181. 

Marsh mallows, 302. 

Matthiola, 79. 

Meadow oat grass, 161. 

Medicago denticnlata, 181. 

.sativa, 321. 

Melilotns alba, 181. 

officinalis, 321. 

Melon, ICO, 301, 303, 400. 

Meapilus germaiiica, 321. 
Mignonette, 300. 

Mikania scandens, 181. 

Milium, 98. 

Millet, 301, 328. 

Modioia mnltifida, 330. 

Mollngo verticillata, 320. 
Moiinga pterygospernui, 324, 
Morrenitn, 322. 

Morns alba, 330- 
Muhlenbergia, 192. 
complexa, 183. 
glomerata, 326. 

Mulberry, 319. 

Miiscai’i coinosnm, 297. 
Muskmelon, 373, 417. 

Myosotis verna, 122. 

M'yrsine, 322. 

Myrtus, 320.' 

gnaviyns, 322. 

1 ^. 

Kastiirtium, 305. 
armoracia, 111. 
sessiliMium, 111. 

IS^ectandra, 322. 
iKectarine, 354, 355. 

Kectria coccineiim, 320. 

Hegundo aeeroide.s, 132, 181, 319. 
Neluinbium, 54. 

N’icotiana longiftora, 184. 

tabacnm. 134. 

,5^yssa capitata, 320, 

'Oak' bark. 183, 321. 


Oak — IJoutiuued. 
plank, 321. 
trees, 404. 

: <>at, 52, .56, 57, 58, 97, 160, 161, 171, 212, 222, 299, 
301,311,314,407.408.409. 

(iSnothera biennis, 121, 425. 
i Olive, 303, 304, 319, 330. 

: Olyria, 322. 

; Onion, 62, 161, 300, 407. 

; Ophry (Hum versatile, 322, 

: Opnntia, 181. 

; Orange, 27, 29, 154, 155, 156, 162, 167, 192, 295, 302, 
304,363,405,407,410. 416. 

, Orchard gru.s3, 161. 

■ Orchid, 166. 

: Osmorrhiza, 281. 

; longistylis, 181. 

I Oxalis stricta, 820. 

I Oxybaplm.s iiyctagimnis, 123 

]> 

Palmella hyalina, 322. 
i Panax trifolium, 326, 

: Pancrathmi,413. 
i Panicum, 301. 
aiiceps, 281. 

' brizanthemum, 320. 

I capillare, 98, 161. 

i dichotonuim, 161, 330. 

I prolifer um, 320. 

! sangninale, 98, 326. 

Parkinsonia acnleaia, 181. 

Parinelia pulvernlenta, 183. 

I Parsnip, 80. 

Paspaliim patycaule, 181. 
plicatnlmu, 275. 

; Passiflora incarnata, 330. 

I lutea,326. 

I Pa.ssiott flower, 305. 

1 Peach, 36, 37, 60, 67, 88, 94, 99, 154, 155, 156, 157, 168. 
I ; 173, 174, 183, 226, 284, 294, 295, 296, 302, 304, 

i 306, 314,354, 355, 374, 375, 376, 377, 400, 402, 

i 403, 404, 410, 411, 412, 417, 419, 420. 

j Pear, 60,-162,94, 154, 163, 164, 165, 168, 169, 170. 174. 

I 175, 241, 264, 295, 300, 302, 303, 304, 307, 309, 

I 310, 312,317, 333, 336, 338, 374, 405, 408, 410, 

411,416,417,419,420,428. 

Pelargonium, 166. 
zonale, 315. 

Peltandra virgiiiica, 181, 320. 
j Peniophora, 182. 
j Peutstenjon virgatus, 325, 

I Pepmo,300. 

Fei)i>er, 300. 

Pepper tree, 413. 

Persiea vulgaris, 404. 

Petasites iialmata, 181, 

Petunia, 414, 425, 

Phalaris arimdinaeea, 321, 422. 

canariensis, 320. 

Pha.seoliis lunatns, 279. 

■ nanu.s,32I. ^ 

PhiUyreaangnstifolia, 326.;' 

Phlegethontius Carolina. 61. 
celeus,6l. 
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liiiijx diYa,ri<'‘at'rj', lo3. 

dj‘?im!in)3idii, 133, 311). 

PiKX'iiix dactylifera., 321. 

Pl2ra^‘raite.<3 vulgari^^, 182 
'PiKxai excelsji, 325. 
nioriiula, 325. 

.sitkaMisis, IGCi. 

.Ficris liioracioi(le,'^,'32l . 

Pieris ra]»iX‘, 02. 

Ir^lmpiiuilla iiitegerriniji, 277. 

Pine, 304, 320, 320, 329, 39(v 397, 398, 413. 

Piniis au.striilia, 3118, 
coiitort-a, 398. 
iiiO|)s, 44. 
insigiiis, 308. 
larieio, 106. 
loiiiiifolia, 39S. 
maritirna, 398. 
iiiitis, 106, 398. 
inontaiia, 398. 
polepeiisis, 398. 
ponderosa, 166, 320, 398. 
resinosa, 166. 
rigida, 398. 
sabineana, 398. 

8trobnH,331, 397, 401, 428. 
sylvestris, 182, 397, 413, 428. 
tffida, 398. 
iiiicinnla, 398. 

Pirns nuiliis, 183 . 

Pitlieooctenum, 331. 

Piano, 305. 

Flantug'o, 124, 
luajor, 124. 

patagonicavar. aristata, 124. 
rngiflii, 124. 

Phmi, 54, 50, (>(), 62, 99. 101, 103, 104, 108, 171, 173, 174, 
227, 253, 300, 301, 302, 303, 304, 307, 311, 313, 
354,335,403,409,410.411,412 41.5, 410,419, 
420. 

Poa, 98. . ' 

aridotica, 321, 

PoinaoeouH tree.s, 1,50. 

Polyax'd.is, 159. 

Polyg'oimin tliiuieiorum var. saaiab'im, 124. 

sagit.tatiini, 330. 

Polyporu.H pergameiius, 320. 

P<}lytri('Iruiii, 276. 

Poplar, 305.. 

Poprilu.s alba, 182, 183. ' 

. balsamifera, 326. ' 
grandidoiitata, 134, 319. 
trem Ilia, 321. 
trearaloides, 134, l82, 319. 

Portuiaca oleracea, 111. , , 

Pptontillanorvegica, 122: 

Pidato, 9, 25. 48, 55, 57, 61, 62, 103, 159, 162, 168, 
171, 1 72, 173, 174, 175, 176, 180, 280, 298,’ 
29% 300, 301, 303, 300, 307, 308, 309, 310 
311, .313, 317, 386, 387, 400, 406, 407, 4081 
40% 411, 414, 415, 417, 418, 41% 420. 422, 
'' ';:423.''' ■ 

Preisfelbeer, 304, ' ' ' 

:preimntb,es bniiioaiaiia, 325.'' 

Pilmdla,, 167,413.. : ■ ■ 

ProstaBtliera lasiantlios, 425., ' 


PruiK*, 354, 355, 357. 

Ib-muis, 56. 

-aiiuiiricaiia, 99, 101. 
aruHMiiaca, 101. 
donif'.stiea, 101. 
tnalialeb, 321. 
sorotina, 66, 101, 181. 
virginiaiui, 101, 182. 

Ptolea tritbliata, 181. 

Piilk;aria viscosa, 182, 183. 

Pumjtkiii, 320, 411, 

Pyrola rotinidifolia, 320. 

Pyrus, 320. 

cornua ria, 182. 

q, 

Qaercms, 182, 320. 
agri folia, 423. 
alba, 103, 181. 
illicilbiia, 181. 
lobata, 106. 
pediaiculattw, 321. 
rabr'j 103. 
virens, 320. 

Qdiuce, 60, 62, 108. 247, 280, 417, 422. 

R. 

Radish, 56,300,423. 

Eandia, 322. 

Kannneulus bulbo.su.s, 123, 

I'u.sieularis, 123. 

Rapliatuis sativus, 111. 

J{a.sp))eny, 26, 57, 103, 104, 168, 170, 310, 311, 315, 408, 
410,420. 

Keddoldia flexiiosa, 281 . 

RhauiruivS, 327. 

corynibosii.s, 183. 

Rlioam rapoiiticinn, 181 . 

Rhoxia inariaiia, 330. 

RhododfMidroii, 305, 325, 413, 
arJ)oroiini,325. 
isainpaiiulntmn, 325. 
catawbaaiBo, 131 , 319. 
hodg.s<«u, 325. 
lopidotiiin, 325. 

RhUvS vcnnnata, 181. 

Rhyiicospnru gloniorala, 274,33(1 

RhytiKuui acerinum, 182. 

Ri 1ms, 105,181,401. 
alpiiuun, 101. 
rabruni, lOL 

Rico, 48. 

Eichardia africaua, 330. 

Robuiia.m 

pseudaeaeia, 183, 331. 

Ronmlea raiaiflora, 328. 

Rosa, 105, 130, 
canina, 182. 

Rose, 183, 305, 81 2, 313. 

Rabiaoeco, 322, 326. 

Rubas, 105, 165. 
eanadeiiBis, 130. 
vlllosiia, 130. 

Rudbeckia li irta, 320. 
laciniata, 320. 

■ RunioXv277. , ■ 



Ritmex— -Continued, 
patientia, 321. 

Euta-baga, 79,84. 

Eutacesn, 322. 

Eye, G2, 161, 131, 301. 

S, 

Sabina, 321 . 

Salix, 181. 
liicida, 181. 
nigra, 320 

Salsify, 300. 

Sauilmeua, 57, 181, 320. 
canadensis, 330. 
nigra, 321. 

Sandbur, 98. 

Saiiicula, 274. ■ 

Sapin daceJB, 187, 322 . 

Sarrdcenia purpurea, 189. 

Saxifraga, 325. 
aizooii, 325. 
elatior, 325. 
peniisylvaiiica, 181 . 

Saxifragaceay 54. 

Scirpus holosclHX^nus, 182, 183. 

Screw i)alm, 60. 

Scropbiilaria nodosa, 130. 

Senecio, 325. 
aureuB, 181. 
jacobaai, 321,413. 
serra var. integriusculus, 112. 

Sequoia, 398. 

Service berry, 280. 

Setaria glauea , 330 . 
italica, 161. 
viridis, 116, 161. 

Sbepberdia argentea, 52, 181. 

.Sicyos, 57. 

angulatns, 118. 

Sida, 46. ■' 

ciliaris, 46. 
spinosa, 306. 

Sigillaria, 272. 

Silene, 121. 

Silk worm, 191. 

Silpbiimi perfoliatuui, 119. 

Sisymbrium canesceiia, 110, 122. 

' linifolmm, 110, 326. 

Snulax,182., 
a.spera, 325. 

Solanaee®, 322, 328. 

Solamoii, 328. 

lycoperaicmu, 321. 
inuricatum, 300. 
nigrum, 330. 
tuberosum, 116, 330. 

Solidago canadensis, 181. 
latifolia,181. 

Sopbora,42. , 
sericea, 42, 
speciosa, 181. ' 

Sorglium, 58, 62, 161, 172. 

Spartina glabra, 320. 

'Spartium. junceTim,182vl83. . . . i 

Spbingida?, 61. ■ ■ , ' " . ■ i 

■■''Spinaob, W,132,3D0,319;32O. 


i Sporobolus aeper, 330. 

! SquavSli, 160, 303, 417. 
j Stachys palustris, 277. 

! Stapliylea trifolia, 181. 

; Star cueuTuber, 57. 

; Stilbospora modouia, 182. 

! Stipa Auridiila, 320. 

i Strawberry, 62, 162. 104,168, 174. 302, 308, 317, 411, 
I 415,416,417. 

Sugar beet, 303, 406. 

cane, 295, 407. 

Sweet alys.sum, 56, 

I potato, 10, 55, 56, 160, 299, 300. 411, 419, 

I Sycamore, 95, 102. 304. 413. 

! T. 

i Tabernaunontamim, 322. 
i Ikilinuiii jjatens, 322. 
i Tenebrio ratditor, 17S. 
i Tepbro.sia hispidula, 330. 

; Tettigonia vitis, 61. 

I Teucrium scorodoiiia, 326. 

I Tbalia dealbata, 820. 

I Tbalictrum alpinum, 329, 

1 Tilia, 320, 

1 Timothy, 97, 161, 301. 

1 Tme.sipteri9 viellardi, 157, 

Tobacco, 162, 298, 319, 382, 407, 409. 

Tonmto. 61, 1.56, 159, 161. 175, 300.303,308,406.409, 
415,417. 
woriTKS, 61. 

1 Tournefortia, 328. 

; Tragopogou prateiisiK. 112, 

' porrifolius, 112. 

I Trema aspera, 425, 

I Trifoliom, 386. 

I caroliidanuin,32T, 

i incarnatuTO, 99. 

montanura, 327. 
i prate nae, 407. 

I repens, 181 . 

j Triumfetta,328. 

Tropieolum, 330, 

! Troximon gbiucnm, 130, 319. 

I ;rTil)erculai’ia, 183. 

I Tulipa gesneriana, 315. 
j Turnip, 79, 84, Kdb 300. 316, 

! Tussock rnotb, 330. 

I Typba latlfolia, 425. 

! ■. U., 

* Ulexearopmus, 183. 

: Tlmus, 181. 

! americana, 63. 

j . campestrivs, 182,183.' 
i montana, 183, 329. 

i Ulva lactuca, 322. 

I Uniolaiatifoba, 321. 

' : 

Vaccinium, 294, 304. 

. '.'Vitis-idma,;!!!)#, ' 

\biTsa ambiens, 134, 319. 

borealis, 320. 

■Veratriimv'viride, 181. ■ 



Vpr'boBa, ->30. 

offiCriin'Iis, :1.82. 

^''ornoiiia babhviu!, 
insf’icnla.ta, 43. 

I'enmicfi; arvou^is, 12.'**. 
hpuM-almii^'a, ‘121 . 

Viburnum. 10.“). 
arerifoliiim, 1,is. 
la,ntima,32l. 
opiilim, lix. 
tiiiuB, 320. 

Y1ma,121,327. 
fabiu 8;-. 

.sativajLM, 

Vln<‘, (50, 140, I, “4, lf»;s. 109, I7;{. 187, 294, :!04, .307, :{13. 

403, 411, 41(1. 

A^iola odoraln, 3 , 90 . 

tricolor \ ar. jiTv<‘n.sis, 123. 

Violet, 290, 297. :{(i0. 403. 404 , 414. 422. 

Viti.*^, 105, 118. 
aistiralis. III. 
hipimiata, 181. . 
eiiierea, 117, 


Ib’tis — (lontiimed. 
cord i folia, 117. 
sylvcatfiy, 296. 
vinifora, 296. 321 , 

\V. 

Walnut, 301 
Watermelon. 159, 417. 

Wheat. 56, 95. 97. 158. 100, 101, 170, 171, 172, 175, 
195, 212, 287, 294, 29S, 299, .'HIO, 301. 314, 
:U5, 327, 407. 408, 409, 411, 415. 410. 419, 
421, 423. 

White worm, 178. 190, 191. 

Wirewornis, 192. 

X. 

Xanthoxyluju. 322. 

/. 

y.Oix may.s, 182, 

Zi/da eordata, 1 h1. 

Zy.i*'neMiia, 322. 

Zyjioj^onlnm. 322. 



IHDEX TO FUNGI. 


w, j?. loliowim*- 11 a now i. o,, oiio do.'^oribod in this voluiiior .s'/m. <lenot<‘« ii 

HynoTiyni, 


A. 

A<;nntliosti.!^nia alni, 4‘2rj 
fraxiTii, n. s., 270. 

Acetabiiifi viilgari.s, 170. 

Adilya penetrans, 271, 272, 
polvandra, 50. 
raeemosa, 4(i8. 

Adilyella, 139. 

AdilyogetonJHO. 

A chorion, 179. 

AcreTnoinum, 408, 

Actinomycosis, 293. 

Acnrtis giganteum, syn., 427 . 

-aCckli'nm, 164, lOO. 321, 428, 
aqniligin, 422. 
ascher.sonianimi, 180. 
asclepiadiiinni, 322. 
a.sphodeli, eyn., 327. 
a.stragali, 326, 327. 
a.stragali-alpini, 326. 
berberidia, 327. 
fialycuiatum, 322. 

Candida, .sf/yn., 1 10. 
windidum, 7127. 
cariieum,fiyn., fl26, 327. 
(dirysop8idi.s, r>4. 
deoniis, 54. 

<*onvaUaria*,422, 
convolvuliiiuin, 7122. 
<*repidocolam, 7120. 
dcfoniian.s, 160. 
dichoiidnn, 7120. 
tdeg*an.s,i*//a.,327. 
enrotiay 326. 
leriihc, 326. 
faniiciili, ay'a., 7120, 
galii, 7526. 
gleciionue, 7126, 
groasnlariai, 101. 
lioustoniatimi, 43. 
ipomanP'panduraiia^ 112. 
liatndi.s, 54, 425. 
malvastri, a. ,s., 43, 7126. 
rnicropunctiim, 7120. 
oehracenm, 322. 
oldcnlandianiim, a. *■., 471, ‘{20. 
'' oxytropidia,'327. 

:palmeri. 32.5. ■, 


.Keidi urn — Con tiin le d . 
podojibylli, 182. 
purpurescens, syn.. 327. 
rhododendri, 325. 
aanibuci, 57. 
scillinnin, Aya,, 327. 
seorzoneric, aya., 320. 

.• taliiii, 322. 

tnfolii-roi>entis, gyn,. 7126. 
vieillardi, 7126. 
xanthoxylinum, 7122. 

Agariciiiea*,182, 184, 7524, 394, 4271. 

Agaricns, 176, 184, 320, 3271. 380. 4171, 427. 
aldridgii, 427. 
cam pestris, 186, 7118, 424, 

Tar. griseu.s. 14.8. 
confertua, 310, 

1 cyatlioideiis. 425. 

discretus, 425, 

I (Pholiola) di.snipt U.S, 181 . 

cchinatus, 816. 

! geogleriu.s, 316. 

gri.sens, 425. 

(Innoeybc) holophlehins, 185. 

(Metraria) insignia, 184. 
lapidescens, 323. 

(Leptonia) inelannrus, 181. 
j mdleiis, 60, 149, 294, 290,7105, 397. 398, 404, 411, 

■I ■ ' 413. 

; niembranaceiia, 425. 

I inoringamis, 324. 

I (Galera) nracidoicn.s. 189. 

' juiiscariria, 424. 

f0iitO(\\d,ie) paehy<ni|>halus, 182. 

! parviilu.s, 316. 

strigipe.s, 425. 

I (Amanita) atrobilacens, 185. 

! (Flaiumula) Tdlvitipe.s, 181, 

i Tolvatns, 316. 

i Avardianu.s, 7124. 

! Alilesia, 329. 

I lichenk'ola,.'?ya.,7{29. 

I Albugo, 109, no, 114, 322. 

^ amarantbi, 114. 115. 

I Candida, 110. 

candid 118 , 110. 
crueiferarimi. 110. 
ipomtTein*pandui\anin, 1 12. 

^ petroselinillO. ^ y :■ 
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Albogc) — (’.'oil liirnetl . 
plate.'nsis, 
port5;jlaoio,li:!. 11. 1 . 
tTfigcpogi, I'Ki. 
tr;igopi)gO'» is, 1 12, 1 1 5. 

AlteriiJirifi, Sli, :i73. 

.Alveolaria jnulina, 22K. 
cordiio. 2‘28. 

Alytosporinm ca'oooiim, 424. 
i’ulYuiu, 424. 
peteridujola, 424. 

Amjwiitii citriiia, 18i>. 
uitlda, 15 .15. 
pellucidnla, 148. 
plialloides, 424. 
s trobiliform i s , lUo . 

Am m l> oc li y t ri n m , 1 29 . 

Ampliisxdimria cocos, 321. 

,Aiicyiistea‘, 136, 138, 365, 428. 

Ancjlisf o.s, 139, 

Aritho.stomella Icpidospernue, 42.5. 
quorcTiw, 182, 

Antlca clo.sterii. 322. 

. Aphanistis, 139. 

Aplianomyces stellatus, 6. 

Aphclidium, 137. 
laccratis, 323. 

Apio.spora rosenxnngei, 425. 

A poB ect r j a, «.</>}- . , 329 . 

Aposphmi'ia lei)tosperini, 181. 
leptospbmrioidcs, 183 . 

Arcliagaricon bulbosvim, 270. 
coTigloTueratnni, 270. 
dendritieiiin, 270. 
globulifeniro, 270. 
radiatiim, 270. 

Arebiinycetcs, 138, 139. 

Ainn.illaria inellea, 177, 377, 

Tiir. radicola, 148. 

T.iacidipewS, 147. 

Artbrobotrys oligospora, 285. 

Aacber.sonia, ISO. 
taluteiisis, 364. 
viridaiis, ISO. 

Ascocliyta, 100. 
bctjc, 190. 
beticola, 190. 
decipieriH, 183. 

■ petiiiiiab 414. 
riibi, 105, 

Aseoidesc, 391, 395. 

Aftcoidea rubeacans, 5l., , , 

ABComycatcH, 50, 141, 170, 188. 283, 380, 389. 396, 391 , 
' ' 393,390,428.' ' 

;Aserae zeylaiiica, '380, 

Aspergill iia aviariUH, 147. . 

■"-glaucxts, 191, ,317. ' , 

'Asterma,'308.' ■ 

radians, , '276. ■ 

sp]aerebl 4 >ide 8 , ,322. 

Aateroma gaogmpbica, 133. 

Asterostoniella ciiigulat'a,' 322.' , 

'.criatata,' 322. '' 

■ , epitrtmea, 425.' ' 
subi-eticulata, 322. 

Atractiuin { ?) cronartioiide.s, 322. 


j Anmaria sloTnalla, 100 

Anreobasidiiim vitis, 105, 

A.nricidana coriun*, 420. 
apitricliiit, 420. 

Anri ml aria*, 393, 390, 

AMtobaHidioniyc<de.M, .‘>9;{; OSM. 390. 

B. 

llaeillim, 3(»5. 

ainylabact<‘r, 149. 
ninylovorn.H, 94, 304, 374, 412. 
cd<tstarii, 322. 

I Horgbi, 62. 

Ba<d('ria, 192. 

Bactiirinm aceti, 179, 424. 
imstenriannin, 170. 
vennilbrnuj, 424. 

Balacotricba lignonim, 321 . 

Baryeidainia, 159. 

BaaidiotnyceteH,51, 141, 148. 184,318, ;j00. 392, :!90, 
420. 

j Ba.sklio.spora entes|)ora. 118. 

Bi.sopora e(rii.sa, 147. 

1 i j erk and era, rosem acnl a t a , 320 , 

Blitrydiuni earosliag 180. 

.siibtropiciim, 331. 

Bloxaraia triincata, 6. 

Bolbiti iis candid UR, 425. 

I bydropliiliis, 315. 

i Boletiiiu.s, 427. 

I Bnlctus, 320,427. 
j aiiraiitiaens, 177,315. 

i liriimieiiH, 181. 

: edulis. 177,315.400. 

iellens, 400. 
ignora tils, 148. 
luridua, 424. 
pacbypuH, 177, 315. 

Botryndiplndia, jescuUua, 183. 
varian.s, 320. 

Botrytia, 151, 100, 105, 315, 378. 400, 408, 409. 
acridi()nnn, 191, 3] 4. 
a]l)id«"(ia?8ia, 190. 
arenarias 121. 
buSHiaim, 191, 
cinnrea, 179. 
elfu.sa, ,124. 

; Bmcicularis, 100 

I ' grisea. 123. : 

infcwians, 116. 
loijgibracbiata,409 
liarasitica, 122,300. 
pyginted, 110, 
temdia, 190,423. 

■vicim, 121. ' ' ■ ■ 

vitleola, 117. 

viiAdla var. jnrngineo-glaixea, 320. 

^ V'xilgaria, 56, 3'l5,/398, 408, . '' 

i'Bovista,' minor, 427. 

.j '■ ■ niontana, '427. 

' Bovi.H'tcdlav 427. 

Bracbyaporiuni canadcmse, 134, 319 
ftarracenim, 189, 

Bremia. lactnom, 108, 120, 144, 184, 400 . 

Broomolla pliyllocharis, 322, 
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Bulgaria, 190, 
inguiuaBS, 176. 
trichophora, 182, 

0 . 

Ciuoiiia, 325, 428. 
amaraiitlii), 115. 
apictilosuin, syn., 327. 
berlie-ridis, 326. 
cyclostoma, 326, 

(Uredo) ginmarnm. «?/>?., 58, 
interstitiale, 163. 
laricis, 422. 

iiitens, 56, 57, 162, 163, 328. 

XdiillyKe, sy7i.,^26. 
tropaioli, 326, 

Cammideic, 109. 

Oalloria- medicaginis, 321. 
iorina incliloti, 321. 

Calocera, 427. 

Calosiilijcm pviBiciC, 321. 

Calostoma tcniginosa, 186. 

Calotliectc, 120. 

CaBjarosporium snV)t‘cBC.strat.iim, 329, 

CaBtliarellus, 176. 
cibarius, 176. 
tul)a3forBiis, 176. 

CapnodiuiB citri, 35, 363. 

Carpoasci, 51, 391, 392, 393. 

Carpolieruiasci, 395. 

Caryospora minor, .147. 

CarposporaB gia, 395 . 

Cata.storaa, 427. 

pedicellatnm, 427. 

Oaten aria, 139. 

CcBaBgellabartzii, 425. 

OenaBginm congestiiTa, 182. 
erapctri,429. 

Cepbalidacea?, 139. 

Ceratocy stis ifimbrfata, n. j?., 1, 9. lo. ij 

Ceratostoma pbamieis, 186, 
stroinaticimi, 189. 
truBcatuni, 189. 

Cercospora, 101, 375, 408. 
acBidffi, 181. 
agrostidis, 330. 
alabamcBsia, 330, 
altera an til era*, 320, 
altbavimi, 44, 166, 300. 

var. iBodiobc, 330. 
angiilata, 174, 192. 
anthelmintica, 330. 
apii, 161, 407. 
asterata. 330. 
atromarginalis, 330. 
aviculari.s var. sagittati, 330. 
beticola, 303. 
briiBkii, 320. 

■ Cicspitosa, 181. 
catenospora, 330. 
eiromnscissa, 66, 67 , 68, 69, 70, 71, 75,76,77, 
232. 238, 304, 309, 3.58, 360, 375. 

' cl©oini0,32O. 
clitorife, 330. 

' / eomandne., 181.'. 

/'.'crinospora, 330, 


Cercospora— ContiBited. 
davisii, 181. 

diospyri var. ternginos,a, 330. 
epicocoides, 181. 
credit ites, 830. 
crythrogeiia, 330. 
tiagellifera 330. 
dagelleforinis, 300. 
fiisimaculaBs, 330. 
glycines, 425. 
gassypina, 53, ISO. 
halstedii, 181. 
honstOBia. 181. 
infnscans, 181. 

Jatroplne, 330. 
ju-ssiaeae, 330. 
lialmiat, 181. 

Icennedyje, 181. 
latbyrina, 181. 
liidwigia}, 330. 
lysamachiie, 320, 
luacroguttata, 330. 
medicaginii?, 181. 

Biikanbe, 181. 

BegundiBis, 181. 
osraorrbiza. 181. 
jiachyspora, 181, 
papillosa, 330, 
pranulfecola, 330. 
resedse, 300. 
ricliardiaicola, 330. 
rigosporav33o. 
seBecioBis, 181. 
sonata, 330. 
sctari(e, 330. 
solanicola, 330. 
tephrosia*, 330. 
tesselata, 330. 
tbaluc, 320. 

.5.5,300,411. tropmoli, 330, 

. truBcatella, 330. 
viobe, 300. 
rirginiana*, 330, 
viticola, 411. 

Oercospordla oxyria^ 426. 
persiea, 91. 
pyriua, 181. 
reratri. 147. 

CerioBiyees incomptus, 321. 

; Clwetoeladiacefc, 139, 390, 395. 

; Cluetocladium, 141. 

Cliadomella longiaeta, 1 89 . 
tertilis, 189. 

Cluetoplioina cblorospora, 322. 

' Cbsetostroxna bcleadueni, 183. 

I Cbalara, 6. 

aeuaria, 6. 
braebyspora, 6, 

TiBgeri, 5, 6. 

j Chamsecyparis spbieroidaa, 398. 

I Cliilonectria, 329. 

! Cblamydomncor racemosns. 390, 394 
i Clilospora vastattix, 184, 

I Choanepboreff, 390^ 395. 

I Cbondrioderma acnleatnio, 193. 

■j 'Chromosporlura pallescens, 425. 
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\?i bimoJen?sp„ 32o. 
liboc'eflri. 

(!hf,vsc»wporii ‘S2S. 

f’liytrifliacea-, i:'{f3, K'ST, VAR. 157. 1«3;. .'liirs 42«). 

OlirtridiiiTU, V)9. 

jissyrim^tric^ma, J322. 

M2'2. 

snainillfitum, 222. 

.sph}ivr<',M'*ai’|iTi rn , 322 . 

Oiliopiirys !niarfiiJi, 322. 

Cii’ittactia iwv'iievvy 9S, 'V2\>, 

€1 ,'wl ocli y t ri ac ea* , J3S . 

Oliidfxdiytyrinrn, 130. 
graminis, 302, 
tmesipteridos, 1 ">7. 

(lladosporiuin, 34, 07, 164, 316, 4(»9, 
<‘ar]>opli,iluiii, 91,99,411. 
fulviliii, 01. 153, Kil. lOS, 400, 417. 
gnniiinum, 97. 

herbariim, 90, 191. 205. 3<i2. 315, 3l«. 
vclntiiuim, 320. 

A’iti(x>hiTO, 60. 

Clamydoplirys, 322. 

<?laHterispoi'iTim cariugerura, 1H2. 
dothideoides, 181. 
populi, 134, 319. 

Olatliraceo'?, 305. 

Clathrospora, 319. 

ClathriiH (dliariuB, 321 . 
gracilis, 321 . 
tepxieriaims, 321. 

Cdaiidopps Tariabilis, 315. 

Clavariffi, 182, 394, 426, 427. 

Clararia fonncsa, 315. 
gcoglossoides, 420. 
in©qiialis, 420. 
nmelleri, 427. 
pi.stillan8,315, 

Bimili.8, 426. 

, tasmaiiia, 427. 

Claviceps i>nrpurca, 174, 320. 

Clitocybe a(iiiati(’ii, 148. 
fuscipas, 147. 
geotropa. 315. 
hvrandiluiliforinis, 177, 
inversa, 315, . 
laccata,177. 
socialis, 177, 

'Clitopilus cyathoideus, 425, 

' Clostridium butyri<5nm."299. 

Colco.sporium,„428. ' 
baccliara(liH,,320. 

; pmp n. A'., „44,326. ■■ ' ' ■ 

seuccionis,, 326,:413.. 

'' sonelii, 326.' 
vibnrm, 187.' ■ 

■ Coleroa. oxy risB, 425. , ' . 

Colletotriclmm, 160, 
adu'stum, 35. ■ 

'■ altliaj'®', 306. 

,,bromi,306, 

go&sypib 53,. 55, 298, 361.; ;■ 
lindemutbiantim, 407. 
lycopersici, 159. 
malvanim, 44, 55, 300, 3o6. 
micro^pmtmni, 424, 


( ’ollctotrichuiii- Cou tinned . 
nigrara, 300. 

I sjnnacisc, 320. 

I Collybia. dryopliila, 177. 

; cxp.allen6, 147. 

I tVisipes, 177. 

I loiigipcs, 315. 

i siti(‘u1o.sa, 148, 

I .siibrigua, 148. 

Colpodella puguax, 137. 
ilftnvatricba irregulariH. 193. 
Conidioidinra*, 1 39, 

Coiiiopliora ptiteami var. riruosa. 148. 
; var. tuberculosa, 148 . 

Ooiiio.sx)oriu.m luy copb ilrnu , 32i t . 
I)terospenuum, 1 81 . 
Miibgraiuilosum. 181. 
Coniotbecium cupularia^, 183. 

I Coniothyrimu dix>lodiclla 59. 
i ilicinuiu, 54. 

inuaeiccdmu, u.A.. 270. 

I phalaridis, 321. 

i tubcrcularia', 183, 

: Coniopbora imiriiia. 38(1 
Couiopbora. 427 
; Oo|)riui. 177, 

: Copriiuiw atramcii t a riiiK. 3 1 5. 
i comat n.s, 381. 

! dileefcus, 310, 

micacciis, 315. 
i sclei’otlgenus, 54. 

■ tuberosus, 54. 

: virgiiiiciLS, 148. 

I Oordyce]).s. 189, 190. 191. 

! cbiTicusis, 329. 

bawlcesii, 189. 

I robortsii, 329. 429. 

■ sberriiigii, 329,425. 
uiiilateralis, 191. 

■ Coriiularia ulmicolit, 181 . 

I Ci)rjjuvbi4©x)rc‘,saa. 103. 

; Corticinm, 30, 427. 
coiU])actuui, 427. 
nigrc.si'CTis, 427. 

' peiiotrau.s, 181. 

I tyiduc, 185. 

I (bu'linarius, 427. 
i abicguUR, 427 . 

i nlbidoc.yaTitwH. 427 . 

albidus, 147. 

! argutua, 315. 

j armillatus, 315. 

! aHSumptus, 427. 

I beucvalcus, 427. 

j blaiidulus, 427. 

I ciTmamoinou.s, 315, 

i var. fiisipes, 320. 

y ■; CtcrulOBCeDS, 31.5. ' ; . 

; colocaadiis, 427, 

crocolitus, 315. 

; Cyanopits, 315. "■ ■ 

: d'isputabilis,427., y, 
divtilga'tas, 427. ■ ' 

cffictu8,427. ' ' 

6latior,3l5. 

. cxtricablii»','427. /■ ' 



('■ortinarma---Co'ntiiiTied . 
fagineti, 427. 
tiatularis, 427. 
f'lilYocinnaiTiomeHa, 427. 
fnsco-viola(?en8, 427. 
giaiicopus, 317). 
illepidUK, 427. 
iinbntus, 315. 
ii:iurb}iini8, 427. 
largiusouhis, 427. 
liixiiiriatus, 427. 
meUeUV)liiis, 427. 
itanltivagiis, 427. 
obtusus, 315. 

427. 

pereogiiitUB, 427. 
politubis, 427. 
psamniocepliabis, 315. 
qvuesitiis, 427. 
aubcarn cans, 427. 
siibinfueatua, 427. 
aublaaatiis, 315. 
subniyrtillinua, 427. 
torviis, 315. 
yariecolov, 315 
vesperiis,427. 

Coryiieiui), 398. 
avei!a»\^.321. 
beyeriaakii, 192. 
catamenite,425. 
faginiim, 189. 
jmspali, 181. 

Crenotbrix ktilmiana, 102. 

Crepidotus distana, 147. 

Cribraria languesceii.H, 103. 
violacea, 193. 

Criniila paradox, 180. 

Cronartiuin aselepiademn rar. (piarcnnin, 180. 
graminema, 320. 

Criieilmluai simile, 180. 

Cry ptocoryxieum an ream, 150. 

Gryptoderis oligotbeea, 329. 

Cryptouisctis pusillua, 331. 

CndioneUa fructigeiia, 425. 

Giirreya iilmieola, 182. 

Cyliiidritnn flexile, 320. 

Gylindrocladium, 429. 

.scoparium, 429. 

Gyliadrosporraia, 270. 
ceanotlii, 181. 
cicutie, 181. 
dearnessii, 181. 

Iridi8,320. 

ol,vria,322. 

padi, 101 , 174, 192, 240, 253, 204. 
8tacliydis,n.«.,277. 

Kiziie, 181. 

Cyphella, 427. 

'araGbBoidea,147. ' ■ 

: . aastraliensis, 427. 

V., 'fiimosa, 427-' . ■ 

; fusoospora,427., 

' ' latoritiia, 425. ■' 

,v . longipes, 425. ' ^ 
texenBi8,427. ,, 

'Gyfltftpodea^'lOO. ' ' ' 


. Oystoptis, 109, 110, 1 1 3, 321, 322, 420. 

; aiiiarantaceariim, 113, 114, 

: aiuaranti, 61. 

I bliti, 102, 184, 303. 

I caiididua, 110, 144. 184, 298. 300. 

I cubic u.s, 115, 145. . 

I iponuejn-paiKkinMia?, 112, 184. 

j platcB.sis, 113, 115. 184. 

I portuiacai, 184. 

i spiiiTilosas, 145, 

j tragopogoiiis,syw.. 112. 

I Cytisporaceag 392. 
j Cytospora vibnrni. 321. 

: 

j Dacryoraycctaceic, 394, 390. 426. 

! Diua-yopsis, 324. 

I Bactylaria miicnmulala. 320. 
i Tijedalea 141, 184, 894. 
i aniaiutoides, 324. 

I andamaiii, 184. 

catpiii, 184. 

I extensa, 147. 

tlal>elluni, 184, 
illudeiis, 425. 
miilleri, 184. 

HubcoiJgener, 184. 
sulphurolla, 147. 

ikisyscyplia byaliaa, IftO. 
B'illkommii. 166. 

Beraatium piillulans, 179. 285. 

Bcniatophora, 149, 
i glomerata, 149. 

necatrix, 60, 149, 165, 410. 

BeTidrodocbiiim betiilinarn, 426. 

Bendraphoina diclyma, 321. 

Beiidrypliium iinirieatum, 182. 
pacliysporum, 182, 

I Bepazeaareolata, 165, 

Besmidiospiora myrme<mpbila, 191. 
j ligBoriim, 321, 

snbeirB.sum, 320. 

Bianeraa, 193. 

Iiarveyi, 193. 

Biaporthe, 392. 
relimiana, 329. 

Biatrypella citricola, 36. 

Biatrype titaB, 42,5. 

Bichfcna strumosa, 181. 

Bichomera ekeagBi, 331. 
persica?, 183. 

Bictyosponiim seealinum, 189. 

Bidyinella, 302, 

Bidymospba^ria ammophilm. 321. 
bauksiffi, 18L 
deniidata, 320. 
populicta, 305. 

Bmema-sporiBBi galba lieola, 420. 

( ?l oyoideuBi, 322. 
parvultiiB, 425. 
siiperbixm, 322, 

DiorcliidiBiB, 428. 
pallidum, 428. 

Biplodenna subulosum, 425. 

DiplBaia atxstralis, 183. 

;■ batnbusa?, 320. ■ '' 
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1)1 pludia fV.ntlimpfi. 
ih'i icoUi. 1 1)0, 

lSr». 

nK*nrhi(tu*e)Xi, B20. 

(learnessii, ISl. 
ein i» iiisplueicoioidos, 1 S3. 
liTidert-e, ISL 
liiiodeiKlri, 147. 
ini^.Tos'poreJh'i rar. f'KWiliu, 183. 
miilticarp,'!, 147. 
psipniosa, 181. 
rliodophila, 183. 

, ■ aairibocicola, 321. 

Biplosporimii breve, 147. 

Diseiria ruporaria, 31G, 

Diseiisella corticali.s, 320. 

Discietis rnaturoaceris, 329. 

Bisconiyeetes 59, lOS, 177, 190, 322, 381, .391, 392, 390, 
425. 429. 

Doassaiisia gossypii, ■»,. s., 49. 320, 

Bothicliiza populea, 178. 

Dotbidea, 398. 

betnliiia, 166, 

Dotbidella, 

amygdali, 181. 
celtidis, 147. 
iiuequalis, 425. 
nelimibii, 54. 

Braparnaiclia glonierata, 322. 

Busaiella, 189. 

B. 

Ectrogella, 139. 

Elaplioinyce.'? granulatus, 177. 

Emericella, 180. 

variecolor, 180, 425. 

Empusa, 61; 62, 293, 318, 424. 
apliidis, 423, 424. 
grylli, fomiaaulicffi, 61. 

Encadia hypocdilcmi, 190, 

Endocoaidiam temiilentam, 5, 191. 

Endoaionacliaa coneeatrioa, 322. 

Eadoaiycetes, 396. 

Eadopliylluai, 285. 

eupborlmTi-aylvatieiB, 179 . 

Eritoloina sianatuni, 177. 

Eatoau)i)btbora, 313, 318. 
calopteai, 178. 

'gi7Ui,178. 

Eatoinoplitboreas 130, 139, 39.5, 420. 
Exitoiaosporiuiii, 94. 

mactilatTiin, (50, 62, 168, 174, 241, 247, 263, 304, 317, 

, 333,411,422. . ■ , , , 

Eatopblyotla, 139. ^ 

Ea ty loam ewgeaiaruai, ISL, ■ ; 

:,aeetrio!des, 187. ' 

Epbelina aggregata, 320. , ' ■ ' 

Epicbl6€,189. '. 
cinerea, 380. 

, pypoxyloa, 189. .■ ; 

Epicoccaaraoglectam, 302.' 

Epicyaxatiaaiodoniaj, 182. ' 
E'pidoch'iaai'olivacema, 182. 

Erihellalutea, 180. ' ; ' ' 

Erysibe sabterrniieo, 104. 


^ Erysiphe, 165,166,192. 

' eielioracenruin, 53. 40S. 

eomniuuis, 53. 

I gigantiaacns, 331. 

graraiait?, 161. 
liriod(3adri, 53. 
paaao.sa, 170. 
tuckeri, 165. 

ErysipJiea.s 63, 182. 

Earotinai, 179. 

I lierbariormii, 302. 

I Everbartia byiaeanloideK, 191. 

I ligaatilifH, 191. 

! Exoa8ci,51, 391, 393. 
j Exoasciis, 164. 

■ defonaaim, 314, 409. 

imnji, 104, 409. 
qiierciLs-lobatiB. 166. 

I E.xo-heajiaH<d, ,39.5. 

; Exosporaagia, 395. 

I Exesporiani soeiatrim, 182. 

I F. 

Eavobi.s, 185, 324. 
dicdaleoideB, 187. 

eicgaatissiamM, 1 87. 

harioti, 387. 

sal »gel aria o.s «, 185 

Eeneatedla aiuorplia, :529. 

Eibrillaria, 149. 

i (P-satbyrella) aniixdiiia, 149, ir>(). 

E’i.stuliiui, 394. . 

Elainaiula^aldridgil, 427. 
alaieola, 315. 
aquaWda, 147. 

Eoinea elliHiamia. 52. 

Enligo, 84. 

Fnsarielbi cladasixu'ioides, 320. 

Faaarhuu, 158, 316. 

, ;i‘nigino«nai, 189. 

I eeltidis, 183, 32(i. 

dlseoideara, 321. 

(Fvisiaporium) euliuonun, 158, 411. 
lycoperaiei, 61. , 

aiiniatam, 191. 
robiaia.), 183. 
i rosetiia, 302, 

solaai, 96. 
urediiUM, 327. 
j ' ■ voliitdla, 182. 

I fbisidadiiiip 94,363, 166,4(15^ 

! augelicn*, 18L 

! deadritieurii, 17, 26, 54, 60,162, 168. 170, 174, 303, 

j 306» 307, 308, 373, 409, 41 1 . 41 2. 

I destrimaa, 148, 160. 

i elTosam vaiL taitqmreioa, 182. 

j livistoaia;, 320. ' ' 

I pirmain,370,302,411,417. 

I Fusicoccwn coaiplanatina, 178, 189. 
i pini, 178. ■ 

popixliimm, 178, 189. 

Fnsisponnm, 303, 316. 
enlmorum,96, 407. 
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G. . 

Gjilactinia michelii, 329. 

GasteroinycMiS liiiinosuaJO 
(rasteromycctes, 125, 177, 186, 187, 322, 380, 381, 394, 
395,89(5,425,427. 

Gfijister columBatiis, 427. 

(xiboreila saiibinetii, 302. 

tricliostoiui, 321. 

Girodon, 427. 

(xlGf'.oaporiura, 16(5. 
jimpeliruira, 411, 
aridiim,413. 
i!axiaden«e, 181. 
car])opMhim, 374. 

<aar3'}B, 181. 
catalpa?., 133, 319. 
celtidia, 181. 
cerei, 183. 
einctimi, 1(5(5. 

€itri,18L 

cladoax>orioide.s, 320. 
deeoloran.s, 133, 319. 
epicladii, 381. 
fruetigeniim, 54, 55, 5104. 
liiidemuthiaiiuiu, ayn,^ 417. 
hnintuin, 181. 

HielongeHfTi 160. 

Borviac(xuBin, 95, 1()2, 305,413. 
nigricans, 181 . 
ovalispormu, 181 . 
pal lidos HIM, 5120. 
peatifenira, 163, 1 81 . 5-102, 319. 
piperatum, 300. 

Toelongenfn, 300. 
ribis, 101,192. 
saccliariniim, 181. 
subcris, 321. 
tal>6nn!cmontanR% 322. 
vcnctum, 163. 
veraicoloiv 302, 411 , 412i 
vioiR, 300.". 

(Ikeosporuscorrugatus, 185. 

(lloiiium botuliniiin, 425. 

Gnomoiiiop.sis, 425. 

cbaraicinori, 425, 

Godi'onin.jpiniveri, 425, 

(xonatoiThodieUa parasitica, 191. 

Grapldnra pcijloilloides, 5, 6. 

squarroHuiu, 320. 

Oreeiioria fuligkica, 59, 429. 

(lirillctia aplian^iapermii, 148. 

(lynmoasci, 188, 892, 5196, 428. 

Gyimioascus, 438. 
bourqueloti, 428. 

reesii, 285. ’ 

umbtiuus, 428. 

(S'ymiioglos.siim atipitatmu, 180. 

Gymnomycetes, 392, 42(5. 
(TyninojdirydTOmlvyaliivnm, 322. ; 

;(:Tyranosporanginm, "47, '56, 164, 321, '495, "428. 
:Confusiim, 428. 

("dlisii, 61,: ;"" 
globos'am, '62, ,102. , 
libocedri, 106. 
macropus, 60, 102. 

,inAu8«av"i«, 61, 279, 428. 


Gymnosporangiimi -—(lonti n ued . 
gabiiue,428. 

Gyroniyces ammonius, syn,, 273. 

Gyropliragniiiim texeiise, ISO. 

H. 

Haplosporella scriata, 181, 
tirigen.s, 320. 

Harpochytriiim, 139. 

Harposxiorium anguilluUe, 5122. 

Hebeloina cnistuluniforme, 315. 
ektuni, 377. 
gTlseas, 425. 
sinapizans, 315. 

HelicocephaUmi sarcophilum, 191. 

Helicobasidium mompa, 325. 

Helices porium diplosporum, 182. 

Helmintbosporium, 302. 
fragile, 414. 
gramiijuni, 96, 97, 161. 
inconspicimm, Byn.^ 96. 

.sarracenifB, 189. 
turcicum, syn., 97. 

Helotiella labunii, 429. 

Helotium, 190. 

aTirantiaenm, 59, 190. 
montaniense, 54. 

Helvella, 424. 
esculenta, 316. 

Helvellac.ue, 392. 

Hemiarcyria clavata, 193. 
intorta, 193. 
longiflla, 193. 
obscura, 193. 
varneyi, 193. 

Hemiasci, 51, 389, 390, 391, 5195. 

Hemihasidia, 51,390, 392, 393, 395. 

! Hemileia vastatrLx, 160, 299, 5J81. 

I Hendersouia ealospora, forma ammophilai, 321. 
f forma pom-audetkae, 321 . 

■! ■ iinioeie, 321. 

j ca»dida,183. 

i " ■ "cerasolla, 192. . ' 
i ■ ■ ■ ciilmiiraga,'.321. 
i geograpbica, 1513, 319. 

; "peregfiva, 321, ' ■ , , 

: aubmrticia, .1851. 

I . .tini, 320. . ' 

; Herpotricbiacerealiimu 189. 

; in ucilaginosa, 329. 

! Heterobasidion, 394. 

I Heterosporium cliloridia, 5122. 

8teubamniaria>, 426. 

; Hexagona d€sebamp.sii, 5124. 

. elegans, 324. '■ 
friegiana, 186. 

^ ^..-lievis, 185. ' 

. teiottis'var, snbtenuis. 185 ' 

! BLiatula. benzonii, 316. 
i Hirneola polytriclia, 51251, 40«:i. 
i: 'Hobsonia 'gigaspom, 330.'' ■ 

! jnacrospora. 330. 

■ j .Holodb5l:riai3e8e,137, 138.' ' 

I; 'HoraiiacHsm©ctrijt%''320., 

'■j Hoxmjodendron'clado'sporidides,^ 

■ .■■■divaricatum', 320. ' 



468 


H.v<isiaBgiU3ii cwrsicioa, 8if5. 
tasiarndciom, ISO. 

HydiBM, 182, 18r>, 804. 

Hychiniii agivssii. 185, 
nllicrps, 1S5. 
aiialogum, 185. 
ariirinioideviivii. 147. 
artoeroais, 185. 


ilypoileriiu‘a.‘, 187,010, 081). 
Hypoiny<a‘H, 101. 

; Ilypophylliiin, 020. 

I HyxxnTliodii, ISO, 

I Hyatfrin<‘CJii‘, MOl, 002, OOO, 
IlyKkM’iojjHis acirahi. 10(5, OOl, 
Hyntcruim, lOO. 
piuii.st I'i. OOO. 


lu'rlveleyi, 185. 
rse.spitasiuii, 148. 
ral(.*!4r(ai.ijn, 425. 
cioiuilairiiium, 185. 

(‘oliii' resaw, 185. 
corailoideas, 185. 

(‘riaaaeus, 185. 
harbicolina, 185. 
lae-liaodoiitiiuu. 185. 
liriodeiidri, 185. 
luteo-vireiis, 185. 
laierodoii, 185. 
paroxydatuia, 185. 
repamluia. 31,5. 
wcariosum, 185. 
sqnaniOHiiTii, 015. 
trocb odon t i lua , 185 . 

Hygraphoriiw, 170. 

<’<>HSUH, 170. 
liypothejias, 170. 

Hyiacnoclaa te, 427 . 
rliabarbarina, 380. 
wcrupo.wa, 427. 

Btrigo.sa, 380. 

Hymenogastreio, 305. 

Hymenomye<stes,4bl47, 152, 177, 322, 187, 317, 322, 
325,380,381,394,390,425. 

HyineBOScypba carmiclaelii, 190. 
einerella, 420. 
liexipes, 190- 
ay in l.>horieari)i, 429. 

Hyinesimla (‘itriira. 100. 
encalypt i, 425. 
g'luinaniin, 302. 
masroapoiadla, 320. 

Hyphoebytriaestoi', 137,138, 

llyplKX'bytiiuiu, 139. 

Hypboloma capnoidaa, 315. 
diacretiiH, 425. 

: ebnode.a, 315, . 
laelirynKibandmiL 177. 
anbarivuliini, 148. 

llypboniycea, 5, ' ' 

Hy pii(naycetea, 121, UH>, 101,283, 322,380,392, 420. 

429. , 

llypocbuus, 36, 393. 
alboxsinctua, 36, 
nihra-dnctus, 36. 

, aolani, 324. ' \ 

^ Hypocrea,'191.. ' ' 

■ impr,|^saa,;180,- 
(Broinella) leptogicola, 189, 

/ , inacnltefomis, ISO.'s ' 

■''viridans,180.„, 

Hypocrella, 189,429.''',;' 

' atraineiitosa, 189. 
axillariB, 425. 

tnberifoi'inia, 420. 


I. 


Tleodictyou, 321 . 

Inzoiigjusea ei’ytbo.sparji, 425. 

li'Xyex I'latbratua, 185. 
eriapatus, 185. 
decoloraii.s, 185. 
sbscurreiis, 185. 
iu<)de.atus, 185. 

Isaria, 178, 318, 191. 
denaa., 190. 
robertsii, 10 L 
.sphiugum, 330. 

K. 

Kalmu.sia .atroiaatiesa, 425. 

Kneillia luulleri, 380, 

.auhtilia, 185. 
tinctor, 185. 
typlun, 38.5. 

L. 

Laboulberjia, 293. 

Lacbnella, 190. 

alliopiksuta var. aviliauTata, 59, 190. 

brimaeociliata, 429. 

conforruia, 190. 

fragariaatri, 193. 

laburni,429. 

luzalina, 190. 

orbiculuria, 420. 

sUginella, 189, 

Lacbriidimn acridioriiu), 191, 310. 

Laclinocladiiun, 185, 427, 
b(K)k<*ri, 427, 
kurzii, 427. 
rubigino.stuii, 427. 

LadariuB, 185,424. 
akabat.su, 185, 
ddidaauH, 186. 
hataudake, 185. 
pil»eratiia, 177. 
rufuM, 180, 
volamiiH, 180. 

laeatudia alcbeiivillin, 425, 
bidwellii, 54, 164, 174, 304. 
iiit)8pili,321. 
potentilbn, 425. 

.Bpartii, 182, 

Lagenidiuin, 139, 428. 

, Lanopila guaranitka, 187. 

Laschia, 185, 

daciirrous, 185. 
flabelliila, 185. 

Juricla, ,185. 
testiidinolla, 310. 

LaaioapbsBrialarvrespora, 185. , 

122E. 
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LetiibosjaiiobiliB, 322. 

Lentimis cyatlius, 324. 
pholiotoides, 54, 

•scleroticola, 324, 
i ub(M‘-regiiiin, 323. 

Leii Kites, 148, 394. 
bifasciiitiia, 425. 

Le]>iota, 380. 

ceptpstipes, 316, 
excoriatu, 315. 
raeiabranaceus, 425 . 
procera, 180. 

Leptogoniiim, 189. 

Leptopuccinia, 45, 47, 49. 

Ijoptosphcieria acuta, 425. 
aeutinsciila, 425, 
bracluysca, 425. 
caniphorata, 182. 
ell i si ana, 4*25. 
laglnea, 182. 
hanzslinslcyana, 4*25. 
kansieaiia, 425. 
lasioapbaerioides, 3*29. 
mclanominiodes, 321 . 
phaseoli, 321. 
pimctifonnis, 182. 
iliopaL'spora, 425. 
ntinicis, 321. 
sambuci, 3*21. 
scapoplnla, 189. 
socialis, 425. 
subconica, 425. 
vagin®, 182. 
viticola, 321, 

Leptospliseriopsis, 425 . 
ophioboloidea, 425. 

Leptospiuerites leinouii, 321. 

Leptostroinella elastica, 60, 181. 
eucalypti, 181 . 

1 /eptotbyritwu, ampulli ped mii, 322, 
aristatnm, 4*25. 

: ''magnum, 322.' ■ 

periclytneni vai\ {imericanum, 330. 

Lophidiopsis, 425. 
nuculoicle.s, 425. 

Lopbio.st<)nia clavulatuni, 183. 
nigricans, 425, 
pa.rvnlnm, 425. 

Lopbodermiuin abietis-conodoris, 16<J. 
braeliysporiuin, 304. 

{Hyaterium) bacnliferuni, 166. 
inlectans, 166, 304. 

.sab m»., 321. 

Lycoperdaceas 381, 395. 

Lycoperdon bovi,sta, 3*23. 
elcgans, 59. 

' furfuracenm, 187,, 
giganteum, 324. 
miiscorum, 59. 

■ pecki'i, 59. ■ 

M.: 

Macropboma eaTi)ixicola,189, , ' 
cyli,ndrica,''183.', 
inalorum, 60.', '' 


Macrosporium, 36 , 31 6 , 373 , 408 . 
brassicag 300 . 
carotiB, 320 . 
commune, 134 . 
longipe.s, 134 , 319 . 
nigi-icantiuni, 53 . 
podophylli, 18 * 2 . 
puccinioides, 54 . 
rugicantinni, 299 , 
solani, 417 . 
tabaoimam, 134 . 319 . 
tomato, 61 . 

Marasinius, 381 , 

•balansJB, 187 . 
olem, 315 . 
scorodoniuB, 400 . 
subrosous, 425 , 

Marsonia apicalis, 181 . 

(leforraans, 181 . 

I juglaudis, 103 . 

martinii, 103 . 

' mgrican.s, 181 . 

I o(ihroleuca, 408 . 

I Massarina microspora, 18 * 2 . 
i JVIelampsora, 321 , 4 * 28 . 
i betulinm, 4 * 22 . 

I eiipborbiai-dulciw, 321. 

; goeppertiaim, 304 . 

i helioscopiiB, 326 . 

liiii, 302 . 
passiflonn, 3 * 26 . 
petrucciana, 3 * 26 . 

I x>istacia‘, 326 . 

i ■ poxmlina, 326 , 408 . 
i Melamp.sorse, 325 . 
i Melanconieas 192 , 426 , 4 * 29 . 
j Melancouium ( ?) l>ambusininu, 3 * 22 , 
fiiligineum, 429 . 
raagnoliae, 133 , 319 . 

Melanomma epileiicum, 182 . 
leptosplnBrioides, 182 . 
salicimum, 425 . 

Melanopaamma roa« 0 , 182 . 

Melanospora cannabis, 406 . 

Melanostroma sorbi, 426 , 

Mela.smia i>ulchella, 322 . 

Meliola, 178 , 188 , 398 . 
lianoti, 322 . 
laiYii>oda, 322 . 
lagerbeiniii, 331 . 
obesula, 322 . 

i sapindactwiim, 322 . 

Melophia maerospora, 322 . 
phyllacboroidea, 181 . 
snperba, 322 . 

Merolpidiaceaj, 138 . 

Merulius, 184 . 

brassicaifolhis, 184 . 
carinnm,184. 
pallens,'184. ' ' 
peUicuioiSUS* 184. 

■ , rimosus.,' 54 , 184 . , 

sordidua, 184 . 
lerrestris, 184 ,.\ 

■: . Mesonxycete.s, 53 . 389 y ' 390 ,'' 39 §. ;, ," , 
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Mfta rrhiai is rn h'ji i,«opili'e, 192. 

^»i' el as plj iv- ri •. i cla v n Iti t a , 1 82 , 
srucSa, 147. 

1W2. 

IVIetraria, 184. 

Mich enera artocrejis, 

'M'i(5toc<'n.Hai8, 302, 305, ‘Ml, 318. 
aiuylovoriLS, 4(»5. 
iiis<^ctoriini, 316, 424. 

Myeroiuyces, 139. 

%yg(iismu, 322. 

Micropcltis ( '?) balaurtw, 322. 

TagabuiKla, 322. 

M'icroponis, 324. 

Mie r<>spli ; ei:*a , 1 60 . 
a Ini, 53. 

(.‘.alocladopliora , 53 . 

<*(>rni, syn., 106 304. 
tlensissima, si/n., 53. 
diffusa, 53. 
uuphorbia*, 53 
pulclira, 304. 
querciiia, 53. 

.semitosta, 53. 
va(!cinii, 53. 
van b.nmtiana, 53, 

Microsporon, 180. 

Microstoma jiiglandis, 413, 

Microtherinin acervatnin, 322. 

Microtliyriiim amygdaliiuim. 181. 

M'inatnlaria elliiffica, 322. 

Mollisia alpina, 425. 
oblorosticta, 190. 
clactyligluma, 189. 
erioffi, 321. 

Monadinero, 137. 

Monilia, 164,412. 
albicans,' 285. 

Candida., 285, 430, 

li’iictigena, 36, 38, 39, 57, (30, 92, 100. 101, 153, 164, 
174, 178, 179, 304, 307, 412. 
obdiieens, 320. 

Monoblei>}uiridacoa.*, 139,395. 

Monoblepbaris, 136. 

Monolpidiuceuy 138. 

Monot'Ospora fasciculatayr^S, 

Montagnolla rugnl«sa,,425. 

Morchella, 427, 429. 
biBpora,429. 
boluunica, Jifyn., 429. 
gigas|)ora..^»‘j/«., 429. 
semilibera, 177. 

Moroiiopsis inquinans, 189.' 

■ Mortierella, 401, ' 

' Mbrtie^•ellacm^, 138, 395, 389. 

Mortierella rostaffnskii* .390, ' ■ 

Hiicor,141.';' ; 

\ cireinellpides, 179. , ■ 

.. ■mucedo,179,317,32B,390, ■ ' ' , 
y ,'m:u<iedoyar:, 184. 

' ,platG'iiai8,184, , 

' ^ .■ raceinosn'S, 179.' ' ■ 

'.M,ttCoriBse,13'6, 138, 141, 395, '401. , ' 
''■Hncronella'mlnutis.sittia,.147. . , 

; Mncronoporus anderson^^ ' 

■ AMfftinns fraxtos, 186, , 


: Myectna. gu.lericula,.ta, 31.5. 

; poly gramma, 315 

simillima, 320. 

M^yoeio/.oa, 193. 

Mycochytridimc, 138. 

Mycodcndt'on |>.'iT:uloxn, 182, 

I Mycodcrma ccrevisijc, 285, 424. 

* villi, 179. 

My<M>gonc oohracca, 190. 

Mycuniycidca, .389, 390, 396 
MVimrrbi'/.a, 1.57, 158, 387. 

Mylittia lapidcscenB, k’ptt., 323. 

' Myriostoina coli forme, 427. 
i Myropyris guttiformis, 320. 
j Mystrosjiorium, 316. 
j Myxocliytridinea*, 137, 138, 

1 Myxo.si)oritnn aabina^lVJL 

j Myxomycetos, 51, 81. 85. L37, 157, 177, 187, 193,194, 
I 322, 380,. 

I Myxosporium sabinie, 321, 

I Mvzocvtium, 137,139. 

! * ' 

I N', 

Neetarina cucnrbitnla, 397. 

Noi’tria, 5. 160. 

goro.shaulviniana, 157. 
vandaq 157, 160. 

Neetriclla inaydi.s, 189, 

NeottioHa vitelliiiii, 425, 

ISTopbromyees, 130, 

Nidulariacea;, 182,394, 305. 

Kiptcra cinerella forma ea‘SpitoHa,420. 

Nuclearia dclicatiila, 322. 
minima. 322, 

I simplex, 322, 

Kummularia, 180. 

ISiyctaiis, 394. 
ealiginoaa, 315. 
lyeoperdoidcs, 315. 
micn’ophylla, 315. 
uaiiseosa, 315. 

Nyctoinyeo.s, 148. 

O. 

Obelidinni, 130. 

Oeollaria puliearins 183. 

Odontia an>ominiata, 185. 
temiia, 147. 

Bcopinella, 18,5, 

Oklium, 1(M, 180, 300, 394, 411. 
albicans, 430. 
erysipboidea, 411. 

vqir. (nie.U7d)itarun»< 160. 
obdnetmn, 320. 
qumckeanum, 28,5. 
soluenleinii, 2B5. 

, tonsurans, 285. 

. tnckeri, 307, ■ ' ■ - ■ 

Oligonema llircatum, 193, 

Oligoporus, 394. 

Olpidiaceai, 138. 

Olpidiopsis, 139, 284. 

Olpiclmm.m 

aggregatuin, 322. 

: Ombropbila, 100. 
tracbyoarpa, 181. 
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Owiplmlia, 333. 
corticola, 147. 

Oixiphalina bibiila vat‘. <5itricolor, 18U. 

Obtoycetea, 136, 137, 138, 184, 389, 300. 395, 426. 
Obspora iBetcbnikowi, 280 , 
ovonmijlOl. 
rutilans, 425. 
scabies, n. 280, 406, 4U9. 
versicolor, 322. 

Ophioneetria everhartii, 320. 

Ostropa cinerea, 182. 

Oviiii mylittiB, syn.^ 425. 

Oviilaria inaclura*, 320. 

Ozouiuni auricomuin, 298, 410. 

* P.' 

Pachybasitim hamatum, 330. 

Paebyiaa cocos, 323, 324- 
Maiacense, 324. 

Pas.seriuiella, 425. 

(licliora, 425. 

Patellaria feiua.strata, 329. 

Patellaria, 190. 

Paxillus involiitus, 186. 
subinvohitas, 427. 

Peiiicilliuin diiclanxi, 189. 
glauc urn, 159,179,317,318. 

Peiiiopliora, 182, 427. 

Poricliainaeonfusa, 193. 

PericlermiuVn, 398. 
cerebruiu, 44. 
deeoloraas, 147. 
pini, 398,413,428. 
strobi, 401. 

Pe-nspoinucere, 188, 322, 392, 396, 428. 

Perono.spora, 57,120,164,165,166, 169,180, 373,417, 
421,426. , 
atlinis, 144. 
alsinearuin, 121, 
idta, 124. 

, arbore8ceris,:144. 
areiiariaa, 120. 

var. macrospora, 121. 
artluirl, 121. 
asperuginis, 127. 
au.stralis, 118. 
calotbeca,61,121, 144. 
celtidi.s, 105, 106, 108, 12.5, 323. 
chlora?,144. 

{•laytoiiire, 130. 
corydulis, 122. 
cvtb6n8is,62,106,125,184. 
cy nogloaai , 126, 127, 128, 322 . 

var, ecbinospenni, .S7/a,, 322. 
dipaaci, 123. 

ecliinoapeniu, 120,127, 128, 129, 322. 

(diiisa, 57, 108, 124, 184. 
eiiphorbnc, 61, 125, 
ticariiB, 123, 143. 

' gaagliformis, 1.58, 298. 
geranii, 116. ■ 

goiiolobi, 49, 119, 320. 
gTaroiiiicoIa, 161. 
griaea, 123. ■ ■ 

halatedii, 118. ■. 

livdropliyai, 107, 109, 123, 323. 

V; 23193— No.^4^ 


I*6roiiospora~Coiitiiiiied . 

; hyoscyami, 162, 298, 407. 

: impatientis, 181. 

inlestaiis, syn., 162. 168. 

I lanui, 124. 

leptoaperrnn, 144, 
i loirhaiithi, 123. 

niyoaotidis, 121, 127, 143, 144. 

tiicotianre, 184. 
obducens, 117. 
oxybapbi, 12.4. 

para.sitica, 51, 56, 122, 143. 144. 184, 3()0, 

poteiitilla?, 122, 184. 

pygma'a, 179. 

rubi, 105, 130. 

rumieia, 124. 

scbacbtii, 173, 416. 

scbleidcni, 143, 144, 407. 

.sordida, 130. 
sparsa, 105, 130. 
trifoliarum, 161. 
viciai, 121. 
violiB, 123. 

’dticola, 54, 59, 165, 168, 174, 1.80, 308, .309, 312, 
314, 410. 

Peronosporeas 51, 61, 109, 118, 121, 126, 127, .130. 

136, 139, 140, 141, 143, 144 179. 182, 184, 
I 270,322,395,426. 

I Pe.roiiosiiOritesaiitiqviarms, 148,270. 

I Pestalozzia aquatica, 189. 

I artemisbe, 183. 

inqulaans, 320. 
insidens, 63. 
lateripes, 133, 319. 

; iiervalis, 133. 

sabinas, 321. 

' Pestalo'/.ziellaaiidersomi,54. 

' Peziza, 165, 190, 397, 408. 426, 429. 
abrata, 189. 
coronaria, 182. 
ediilis, 322. 
i ocbracea, 176. 

I sclerotiorum, 167, 300. 

r' ■ venosa, 176., ' 
j wiakommii, 166, 304, 397. 

i Pczizacea?-, 320. ,* .. 

Pezizdia dilntelktideH, 331. 

Pbaeidiuiu, 190. 
jacobceae, 321. 
inedicaginia, 161. 

Xrolygoni, 425. 
puaillaiu, 330, 331 . 

PbaeodLscula celottii, 330. 

I>balloide®, 177, 394, 395. 396. 

Phallus impudiciia, 185. 324. 

Phatcidia marina, 428. 

! Phialra, 190. 

macrospora. 425. 

I Pbl6bia,185. 

■■'deglnbeiis, 185. " ' 

yspilomea, 185. 

I Pbleospora refcienlata, 181. 

Phlyct80na,277.:' ■ : 

: anderaoni, a. 277. 

, PhoUota erebia, 177. 
i ' ;inolli<sula, 148, 
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P I ! « 3 fi O t i t.— - ^ ; 4 n‘ 1 f‘ ! .J d u -ii 1 . 

3j;yt:t|{Tji,s, 17* . 
n’ht fubi, 14H.. 

I'o.i'-ithiris, 177. 

I'lieracii, 420. 
ilictiiii. r)4. 
liclieiiis, 18o. 
pallenH, ‘JliO. 
popiili-treianla', :{2!, 

|_>u!i<,‘ari}i!:‘, 18!,!. 

Iiyciioeopiuili, 18’i. 

.saiipjnmoieiita, !!!!!. 
solaiii, 160. 

"Ija'topersic'i, :{2,1 . 
nvicola, sjin.^ 304. 

Phutobacterirua balticum , 31 8. 
tischeri, 318. 
iiRli<‘ina, 176, lils. 
biiuiiioMuni, 318 . 
pl-ingen, 318. 

|)IioHpItorea<‘ea8, 176, Bin. 

IMiragaudium, 317, 321, 428. 
nibi ABir. corticiaobi. 428. 
violaeaiim, 165. 

Ph.V(H>tn.Ycetes,51, 115,135, 136, 138. 141, 183, 184, 
283, 322, 380. 3S9, 300, 305. 

Pliynucbina sicutispora. 322. 

graiuiiiis, 161. 
bif^viuaciila, 322, 
liigerli6imiuiui,33l 
inaculata, 425. 

<p:iel>raeliJi, 322. 
wtei»oatoa,iu,320, 
aubtropica, 322, ^ ■ 
triMii, 101. 

Phylk<d4ina Huffolta, 5:b 103. 

Pliylloponus, 427. 

PhynoHti(‘tM,190,277,30O. 
adoHTa, M/a., 35. 
iulveiia, 183. 
altlja;‘ii»a. 166. 
aiuaratitbi, 414, 
apii,407. 

y' 18!!. 

. iiiwuinseisaa, 60, 411, 
citrulliaa, 150, 

' ,aryingii,322.’ 

' Yrytliroxyloiiia, 188, 

' ' ' gHlneiaii, 131,310, ' 
iiortoriim, 160, 300, 

■ ,bydrang6a:‘,.55. ■ , ' 

' ■ ,tetti,426.Y 
'■ .Iml-wigTOjk?..,, 

' l,ycopidis,,'181. ...... 

' iHlP«ti«sm:ia,181,. 

, ■■ mollugnua,320. , , , 

petasitidis, 181. 
pliyllodionna, 321. 
platylobii, 181. 
prostantlierH\ 425. , 

rbci, 181. 

rhodadepdri, 131, 310. 


Ph,vllo.s{ jrta — OtwdiiHHMl. 

8opli<»ra% 181. 

:4phiar<*psKlt‘a, 102 , 352 . 

Htaphykao, 181. 
tabidra, 161. 100. 
uiutaria, 183. 
viola*, 300. 414. 

320. 

I lMi,vlIo.'^ii<'ta<‘«‘a?, 302. 

; PhyiuatospiisM'iavca*, 322. 

! Pliyinato.HphaTia, 102. 

lM»yHalortp<n‘a bi<l\vvnij,j,Ma., 304, 
uiiorosl iota. 42.5. 
liaadaai, 60. 

Phy.saniin calidri.H, 103. * 

nncleatnin, 103. 

I> 0 iu.*traiv, 193. 

I I‘!iyHod(‘nna bippiiridiM, 426. 

Pliytophthora, 27, 270, 418, 
dovaBtatri.t, ayu., 300. 

iafe.st!iU8, 25, 51, 55, 57, 61, 116, 144, 152, 1,59, 171, 
174, 175, 184, 270, 299, 300, 406, 407, 411, 41 7, 423, 
; onudvora, 105,270. 

pbaaeoli, 62, 279. 

Pivtra fiiiigaja, m/w., 323. 

IMggot ia snbstellata, 425. 

Pilacrea;, 398, 394, 396. 

Pilobohau, 138. 

Pilobohis, 141. 

Piptovo.plialidoia, 305. 

IHstillaria cyliiHlnivea, 320. 

: fiilvida, 320. 

! Planoblastiv, 139, 

: I%Hinodiopliorii, 1()3, 137. 

' bmHMivae, 81 , 86, 87, 208, 300, 313, 408, 

j ■ . viti8,:403.' , . 

; Plasriiopara, 106, 145, 284, 426, 

I austral ia, 57, 118. 

rubeiisis, 57. 
vntoapora, 118, 
epilobii, 144, 
gvrand, 116, 184, 

; gonolobi, 119,322, 

l»al.st(Mlii, 61, 1 18, 

: obdiUivuH, 117, 

pyguuaa, 116, 184, 

; dliic.ola, 105. 

viUuriii, 105, 118. 

vitivola, 51, 57, 117,143, 144, 184, 

I'latomu atvrrorviim, 322. 

Platydioibis, 381. 

Ple<>c(K!«iuu boloavhiviji, 183, 

.Pbadpidiimit, 139, 

PlroapIuoruUiia ruHicida, 182, 

Pkaapoi-H, 319, 321, 398. 
vorbenieola, 182. 

, vitrea,..42i). , . ■ 

PkotraohduH. 130. 

. Pleurotua, 324. ' 

atrovau'ulavm vHx. gnsmis, 148. 
vampaimlatuH, 147. 

■y 1 lastreatas, 315.,; 'b 
,.ptibe.s0en8,,147., ^ 

Piowrigblia iiiorboaa, 56, 101, 174, 412, 
karstewi, 189. 
j Poilaxift Ipdivn, 381, 
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Podaxoi! laexicamiia, n. 274. 

s(iiiamo8u«, 324, 

Podo'isphtBra T>hnie.iiu«,t.a. 53. 
comi, 100. 
kniiKeijlll. 

(fxyaeiiiitba*, 251, 2.50. 
Folya(3tis,159,ltW, 

''FfMjphskgAcm^, 138. 

PolY}>liaguB, 137, 139. 

Polyiwrei, 141, 148, 177, 182, 180, .‘{94, 397. 423. 
Polyporites Eowmanii,**//^*, 209. 
P<ayporu8, 30, 394, 42(5, 
aiinosuB, 394. 
biimbiiBiims, 180. 
biennis. 185. 
vryxdaruin, 310. 

(Irmnmondii, 18(5. 
frondosiis, 182. 
o'ilvus, 180. 
iaudii, 186, 
mylittie, 425. 
oeoiclentalis, 180. 
orticinalis, 192, 331 . 
saoer, 323. 

Hcderopodiris, 323. 
subgilvua, 186. 

’Hubtroidcalis, 186. 

.snlphiireti.s, 413. 
tuberas ter, 323. 
ulmarius, 315. 
iiinbonatus, 186. 

yersat ills, 186. . 

wariniiigii, 186. 

Polyrhigiuin loptoidiyci, 178, 191. 
Polytbrinciiun trltblii, 408. 

'Poria snbfirgentea, 187. 

Pmsthemiella bysteroides, 320, 
Protiobasidiomycetes, 393, 394, 396. 
Protog'lo.ssmn lutcnm, 186. 

Protoniyees, 137, 391, 393, 395. 
graminicola, 116. 
microspoinis, 182. 

Xmeliydernms, 51, 
tiiberuiii-scdaiii, «?yn., 104. 

Psalliota arvensis, 315. 
eanix>eatris, 316, 
var. silyicola, 400. 
vaxiorana, 400. 

■ "sylvieola, 177. 

Pseiidolpklinm, 139. 

Psetidopatella leoaiudioii, 322. 
P.seudopejsiza axillaris, 425, 
medicaginis, 411. 

/ pyri,147. 

IHoiMila humilis, 187. 

Ptyidiogaster, 394." ' , , . 

PtyeboveriTia, 429. 

■Pnecinia, 317, 321, 325, 354, 428. 
abutili, 4(5. 
adoxie, 54. 
afra,275. 

agrox»yri, 131, 319. 
agrostidis, 422. 
alHi, 326. 328. 

anemories-virgiaumie, 328. 
aX)ii. 336, 


,lbi<.*ciiua~--(Joiitiiwt}d . 

apibgraveoleiitis, 326. 
apocrypta, 320. i 

appendiculata, 187. 
araliaj,326. 
arbicola, 326. 
iireitasiai, 326. 
ari.stida*. /i. A‘., 281. 
a.steris, ^yn., 326. 
berkleyi, 320. 
bullata, 320, 407, 
irardiii, 327. 
eadcis-stricia.', 42, 187,274. 
oarboiiacea, 40. 
eastagnei, syn.^ 32(5. 
ceiitaiirea-asx)6ra, 320. 
eesati, 326. 

<‘hloridis, 187. 
virsionim, syti., 320. 
eiiici-oleraeei, 326, 327, 
eonglonierata, 325. 
cougTegata, 54, 
ronsirailis, 320, 

<}ordte, 328. 

. eoronata, 327, 4.09, 
corrigiola, syw., 320. 
ernoianelbe, 32(5. 
eurtipes, 54, 
eyX)eri, 187. 
digrapbidis, 423. 
evadens, 326. 
expan.sa, 325; 
tern iginea, 326. 
floscnlosomm, *///).. 42. 
fusca, 170. 
galii, 326. 
gibberosa, 328. 
gladioli, 828. 
globo.sipes, 275. 

glonierata, 

glycyrrbiza?, 58. 
gonolobi, 4^. 

grammis, 53, 95, 174,218, 288, 302, 326, 327.328, 

-ioa, 

beliantbi, 42. 

Iiemizoni®, 43, '326. 

heriiiariie,y?2/n., 326. • 

beterogenea, 44, 45, 46, 47, 50, 320. 
heterosj)(>ra, 45, 46, 50, 275. 
heiiclierffi, 54. . 

■ hiersicii. 42, 320, 327. , 

Meracii-mnrmainiiirjy/i., 3 
jurjims326, 
kamtscbatkje. 325. 
kraiissiana, •'a/w 326. 
leveilleana, 326. 

leveiliei, 326. 

;''',.lobata,46. ' 

longicornls, 326 - ' / ■, 

'lycii, 275.: : 

'macrdecphala, 187. 

'mal vaceamm,. 44, 45. 57,166, 300, 327', ■ 

V '■ raaydis, 298,299.' 

. . 'ineidnsneeidesvlSf. 
meBtha*,326. 

, ■ ■microjca, w., 274. 
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F ucc'mia--(Jo n tiiuied , 
luixta, 326, 
montagnei, 326. 
irioiitaneBsis, «. ,s*.» 274. 
toiiata, 187. 
pallida, a. .v., 231. 
pallklo-iiiaenlata, *■#//<., 54. 
pazHclikei, 325. 

perx>lexari& var. arrheiuiiheri. 42 h. 
pIthecoi-teBi, 331, 
p oly g 0 n i -am ] > h i b i i , 152.4 . 

X^orri, ‘326. 
poaruiii, 326. 
praiiiiana, 325. 

I)reiiantbes var. hiTijalayenHi.s, 325. 
pnini, 821), 327, 354, 412. ’ 

]»rniii-spinosi!i?, «?/« .. 68, 02. 328. 

Xmlviiiata, 326. 
rediieldia;', n.s., 281. 

rubigo-vera, 62,95, 212, 217. 218, 223. 275, 
319, 326, 328, 408. 
sax i Irag* , 54, 325, 
vseiiocioiiis, 325. 
sherardiana, 46 . 
silmies. 326. 
silpbii, 326. 

.Hi.syriiitdiii, 327. 
sonclii, 328. 

Hpreta, syn,^ 54. 
sti])a‘,187. 

,sfcriata, 54. 

siilx'irciiiatu, ayn., 325. 

.'jiibcollapsn, n. .v., 275. 
suksdorfli, 130, 319. 
taiia-ceti, 42, 326. 
tiiirelbv, syn.^ 54. 
tragopogoiii.s, 326. 
trail zscbelei, 325. 
tuiaidipes, 275. 
lU’oleiisis, 325. 
veriKmiie, 42. 

vuT. brevipes, 43, 
lougipit>.s, 43. 
vinca,*, 326. 
virgaiirca:*, 328. 
wiridsoria) var. anstrali.s. 325. 
xaiitbli, 326. ■ 
xantlnifolia, 320. 

Fuceinidla abietis, 166, 3t)4. 

Ibi(a‘JiiK)8ira tiaiiirilettfe, 328. 

PyrciiOTuyceteH, 53, 1-48, 322, 380, .31U, 392.39(5, 
■■ 428* 

Fyreriopliorxi, 319. 

Pytlnnm,414. 

' Baryaiintn, 57, 316, 4()8. 

■ P.’ 

Ilabvalioratia diHC()idca. 322. 

Kadnloin, 185. 
emeriej, 185. ■ 
bcilgherreimis, 185. ' 
lilianipliorbi teiudla, 321. 

Bamalarla, 47. 

' "armorabisB, 360, 

, arriicalm,„181. 

' Bw<;‘6bauga, 321,' ■ , 


Baimilaria — Coatiiiued. 

! cauadeiKsis, 181. 

i destruens, 147. 

: dioscorem, 181. 

1 graniinicola, 147. 

: jiinci, 147. ? 

lethali.s, 18.1, 
petuuue, 425. ' 
i pieridi,s, 321. 

; pidmiibe, 167, 413. 

I repens. 181. 

I rafo-uuiculuus, 62. 

I stolonifera, 181. 

I Baveiielia, 187. 

I cassbecola, 187. 423. 

! glandnUetbrmis, 187. 

: Jlesticnlaria, 139. 
i Ilbabdoapora acouiti, 321. 
cainpaiuila*, 321. 

288. jasiuini, 183. 

lagerstrffimiie, 183. 
ivrablenbeeklie, 183. 

, Eliinotriclium muricatum. 181. 

' Kbizidijioeai, 138. 
i Khizidiomyces. 139. 

; IMiizobitim, 388, 

loguniino.sai-uni, 158, 

: Khizoctonia Ix'tie, 363. 

I violacexe, ;{I3. 

! Kliizoniorjdia, 397, 408. 

tVagilis var. subcortical is, 149. 

var. HubteiTauea, 149. 
.sigillaria*, 272. 

' Khizoiny.xa, 139. 

: Ruizojdiidium, 130. 

• Kliizopldyetis, 139. 

: Bbizopiie, 389, 390, 395. 

IUii'/.oiH>gon A’iolaeeus, 4'5. 

; Kluzox>us, 141 , 

ni,g.rienUH. 56. lul. 

Bliyti.sma, 321 . 
acenmiiH, 182. 
juiiictatum, 304, 
punctifornic, 16(5, 301. 

Ivhyzidimu, 139, 322. 

KiB.stelia, 61, 62, IlO. 154. 164, 174. 428. 
{luraut.iaca, 103. 

: Bozella,137,130, 2«4, 

Kussula, 170 
adusta, 17(5. 

425, <*,vauoxaiitlia. 17<>. 

tVcten.s. 400, 
nigricims, 176 
(iuelctii, 170. 
viridipoa, 148. 

, Kyptwobius. 190. 


Saccluu*ouiy<*es bet tibc, 147, 
cerevisiic, 179. 
c.onglomeratus, 170, 
elUx>soid(nis, 170, 
cxiguu8,170. 
glutinis, 413. 
marxiauus, 170. 

;minop, 179,',"/ 
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Sa ( u' h ar( nny ceB ■™ Coil t Iri nxM 1 . 
niycodenna, 4:i}0. 
paraslturia, 191. 
pyriformis, 424. 

Saccliaroniycetes, 141, 2K5, 

Sa«5copo(liutn, 199 

Saprolegiiia, 2i)9. 
moxioiea, 910. 

(luisqiiilariimi, 921 . 

Saiirologniai'eap 0. 190. 199, Ul, 270, 289, H95, 420. 

Sanvinella, 91<5. 

( !') Bolaiiicola, 922, 

Sa roomy cos, 324. 
vinosa, 192. 

Schizomycetes, 327, 490. 

Si'hizJOTiella aubtrifkla, 920. 

Soliizopliylliiin (joiiumino, 90. 

S<*lnzotliyrella IdppocastaTn. 181 . 

>S(;‘hrtBteria, aimulata, 320. 
cissi var. araliica, 186. 

Sclerofleimis, 185. 

Sclerodermiea*, 995. 

ReloroBiiora, 426. 

gramiiiicola, no. 184. 

Sderotinia, 406. 
baccarinnp304. 
fuclseliaiia, 105, 406. 
libertiaiia, 400. 
trifbliorum, 319,407, 411. 
vaMiaiia, 425. 

Sclerotium baccanim. 426, 
irritana, 166. 

Htipitahim, 269, 329. 

Sfolerotrichurn carica*, 194. 919. 
grainiiiia, 96, 97, 101. 

Scoriomyces aiidoraoidi, 92o. 

Secotiuni guiniii, 186. 
leacoceplialum, 186. 

'fcjeptocarpua, 139. ■ ' 

opjspbjerieimi',:^147, 

Septomyxa caxpiiii,' 147. 

Septoncina gri.san-l'iilviim, 182. 

Heptoria, 22, 101, 910, 383, 408, 414. 
albioaiis, 181 
ampdopHidiw. a. .s’., 276. 
apii, 159. 
armoraday300. 

■■ ' canadensis, 181.. 
carncu, 181. 

(•erasina, 00, 311 . 

«a.maixnilis, 407. 
diantbi, 900. 
doHdiospora, 181. 
dnnnm(mdii,319. 
idaiospora, 277, 

'ydyrai,192,319,. ' ■ ' . 

, ' 'eredititia, 181. ' 
engeiiiarum, 322. 
cugenicola, 322, 
fairmani, 166. 
grauiimim, 2.10, 211, 218, 
gummigena, 181v ; 

Jacbmaiti 132, 319. 
loiddospermi, 181, 

Ieiico8t(mia,4i.^.,277- ^ 
microspora, if.,270. '' 


Septoria — Cantiiuiod. 
i luibilosa, 181 . 

j petroseliiii var. a pii, 407, 408. 

I petunice, 414. 

j pliyllodioriuu. 321. 
pimpinelbe. ». s.. 277. 
pteleai, 181. 
i pteridis, 147. 

i pyrnhita, 42(5. 

' rubi, 17, 26, 109. 1 04. 174, 192. 

rudbeckiap 320, 
rumiciH, 7i.6'.,277. 

; cchariiia, 132. 910. 

i stachydia, 278. 

tritici,408. 

i Septosporium bifarctim, 285. 
i Sepultaria niciBensls, 329. 

: Seynesia ( 0 ncbnlo.sa, 322. 

I Sipliobla.stnB, 130. 
j Sipliomycss, 136. 

Siphoiieap 389, 

Sorosporiuin, 32(3. 

ellisn var. iirovincialis, 320. 
everhartii, 320. 
j gi’aiiuloaum, 320. 

i scabies, Ayn., 104. 

j Spegazziiiia te.s.sartbra, 424. 

I SpeiradetnatopboriB, 1.50, 

; deusa, 150. 

I ulicis, 183. 

i Spbaceloma, 165, 160. 

I ampelinuni, 54, 60, 174, 410. 

! Sphaerella, 277, 302, 398. 

! acerna, 321. 

I alba, 182. 

crypta, 425. 

(lestrnctiva, 298. 
fragarite, 162, 308, 411, 410. 
goodia*folia, 425. 
goasypina, 189. 
grossnlarne, 192. 
jmiiperl, 321. 
maonlata, 321. 
iiigrificata, 321. 
nul)ilo.sa, 180, 

.sarracenia;, 189. 
sentina, 170. 
tabifica, 190. 

3pli8Bria, 190. 

^ggregata, 320. 
iporbosa, 302. 

Spbibriacea*, 189, 429. 

Sphffiridiani lacteum, 329. 

Spbffirita, 137, 139. 

SpIiaerobdlesB, 395. 

Spbfieroiiema sphasropaoideuTO, 181. 

SpbiBrop8idea,l:92, 922, '380, 392, 426,427. 

SpbaeropsKS albeacens, 132, 319. 
nlmicola, 181. 

Sphierostilbe macovaiii, 425. 

Spheerotbeca oastagnei, 53. 
gigantiascus, 331. 
lininnli,53. 

■ danestrie, 423. , ' ■ ■ ■ 

" mprsuv^e,'168.; 

■ \ pannosa. 90, 375, 411. 
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.Sj'ilieiiosi'jliora, 42>^. 

Spoiig'oa|H>rft soljini, iOIi, }»M, :!0? 

siil')t<^rr;'meai, 104, JJOl , 
S'ptDrang.iopi.M’tr'j!,'!, i;]8. 

85|>on<lesmiusu s»!,rivSjH»rioiil<‘s, tM. 4‘j:r> 
fcahaciwini, 182. 

8porocliytria('4'‘!:(', ,!.‘57. liis, 
Sp(tros(‘Iriajna luirabile^, (?. 
.S|K»rotri<*lmn i g'l< d nf J i IPnaa . 42v( . 
lecaiiii, 147. 
vile, 320. 

Stiicliybotrys atrji, 28rt. 

Stagonoapora baccharidia, u. 27(5. 
cjperi, ,181. 
arbicularia, 425. 
pe.tasitidis, 181 . 
ranii, 270. 
spinaeiip, 132, 319, 
trifolii, 381. 

vSTarbsiclvia paendo-tri lilkUoideB, 32». 
Steiroclwete graiKiiwicola, 300. . 
Stetaonitis maxima, 193. 
pigreaceDs, 193* 
virginiensis, 193. 
webberi. 193. 

Stempliylium, 316. 

Steplianome strigosimi, 178. 
Stepbensiia arenivagji, 425. 

StGreiuii, 184. 

patmoaum, 425. 
pusilbmiv 380. 
sparaum, 380, . 
triste, 180. 

SterigmatoGyHtiSjlOl, ■ 
ocbracjea, 189. ' 
plimnicis, 164. 

Stictis eompreasa, 131, 319. 

opmitiay 321. 

Stigmatea, 398. 

Stiibeip, 190, 429.^ 

Stilboapora angnstatji, 178, 278. 
foliorutn, 425. 
juodoiiia, 182. 
vai’neyima, n.s,, 278. 

Stilbiim corallinum, 181 . 

Striekeria tingeim, 331. 

Strigiila coiiiplaniita, 30. 

Strobil omy cos, 427. 
fasicnlatus, 425. 

, ligwlatina, 425. ■ 

' polypyrami.<3, 424. . 

Stropbaxia ajriigixiosa, 315. 
Strpmellapetelloidea, 425. 

Stixartdla axrlylei, 189., 
'%ncMtxiiim, 139, 284. ' , /b 

b', .'"anemones, 179. ■' ' 

' vaccinii, 163, 311. '' : 
'ISyneby.triiiceffi, 138. , 

Syncytiormn, 428.' '" 

Synthetoapora, 429. ' b ■ " 

' -'electa, '42,9. b 

'T-b', . 

Tapbrina, 409., ■ 

' .deformans,, 60. 68, 88, 304,. -376. - „ , 


Tapbritia~-(.Jo!i}iiin<Ml. 
epi]»bylla, 329. 

I prnni, 302. 

I Tapbrincjc, 391, 390, 425. 

; Ti'rfczia. boudi<vri, 429. 

boiuUeri var, IMS. 

’ idavcryi, 188,429. 

halijii, 188. 
bianivH, 188, 429. 
metaxaal, 188. 

Hfijumiu, 188. 

'r<‘.tra<;bytrium, 1 39. 

Tliamnidiem, 138, 390, 395, 
Tludebolcm, 891, 395. 

I Tlielophora griaeo'/oiuita. 185 
! odorifera, 147. 

I pedicellata, 303, 425. 

reticulata, 425. 

(Cratercllua) 8pa.ssoides, 180. 
anffnlta,425. 

Tbelephorex, 182, 184,394,427. 
Tbelobohia stercort^ns, 51. 
Thelocarpon, 329, 
ableaii, 329. 

Tlielospora, &7/7i., 425. 

Thiehnia baaieola, 6, 414. 
Tbyi’idiuin betulic, 321. 

Tilletia, 39.5. 

betens, 174, 407. 
j rugispora, n. fi., 275. 

; atriieforiiii.a, 97. 

I Tilletim,393, 

I Tirmaiiia afi’icaiia, 429. 

I caiiiboiiii, 429. 

I Titma elarkei,181 
I Titania, 425. 

I berkleyi, 425. 

i Tomentellea.s394. 

I Ternla, 5, 179, 285. 

Itaaioola, 414. 

: Trabutia parvieapsa, 425. 

phyiJedia*. 180. 

, 'i’rametc.s, 18.5, 

' adelpbica, 185. 

burcbelii, 185. 
dickxmsii, 18,5. 
gauHapata, 185. 
liispida, 426. 
pini, 106. 
radiciperda, 397. 
trogii,42f), 

Treniell % lilacina, %/i., 4215. 

Ban^oides, 426. 

Trenxellaoea), 182. 393, 394, 425, 420, 427. 
Trichia affusis, 193. 
anderaoxiii, 193. 

Jaokii, 193. 
proxiiuella, 193. 

Tricbedeima, 318. 

Tricliogastres, 182. 

Tricholonia, 148. 
albnm,315. 
ehiemscena, 315. 
ednrura, 148. 

^ ,grande,,147,- ; 
-■-.■nxaonlatesoenft,i4'8. ,' 



477 


TriflKilomn — ('out ihiumI. 
inaji'imm, 148. 
raiicidulinii, 148. 
ro8|)h*.ii<lcihs, U15. 
niHHiiiji, 177. ■ 

HapoiuK’tMnn vur. la.v^Mlima, 180. 

Mill xln rum, 148. 

Hiilphur<Mini, Iliri. 
tormiiro, 177. ■ 

Tri<‘ho|)iiytoTi, 180. 

Ti'ichuHpora touriH.d’urtiiix*, 828. 

TricIiothcj(‘iimi rowcuiu, 802. 

Trichothyriiun thubriatum, 822. 

Trinacriuiu variable, 321. 

TripoHporiiim eristatum. .vi/a., 424. 

I’tocliila rluKliola*, 42f>. 

Trulliilaniticlula, 0. 
saccbari, 407. 

Tryblidaria subtrepiea, B31. 
Tryblidiellapygmiiea, 131, 319. 

Ti’yblkliopsis, 381. 

Tiibaria strigipea, 425, 

Tuber, 188. 

uiolanoaporiim, 188. 

; 'Teglum, ■ 

Tuberacei, 177. ' ' ■ ■■ 

Tubercmia scabies, 104. 

Tnbercularia, 183. 
calycaiithi, 183. 
rhodopbyla, 183. 

Tubercularbe, 330. 

Tuberoiilma per.aiciiia, 304. 
aolaiiicola, n. a*., 278. 
talini, 322. 

Tiiberoideje. 322. 

Tubulina cyliiulrica, 193. 

fragiforaiia, 193. 

Tiilostoma album, 180. 

wrigbtii, 180. 

Tyloatoma, 394. 

Tyla.stomieje, 395. 

db ■' 

ITiicinula ainpelopaidia, .59, 
liexuoao, 53. , ' 

ma(!rospora, 5.'b 
' pamila, 53. ■' , . , , 

polycb®ta, 53, 

■' ' apiraUa. 53, :54, 316, 373. 

ITrediiiete, 57, 58. 141, 180, 182, 187, .313. 318, 321, 322, 
.325,320,393,396,423.,425,42R.- 
.IJredo, 11*0, 325.' ^ 

'' aieidiifonuiB, 326. ' , ' 

ambig iia, ' 32<b ' ' 

. aloes, 425.'. 
aTiagjTidis,4fyn., 326. 
audropogoni,«?/a., 326. 
aveum, i’yn., 326. 
baccbaradia, s?/a., 326, . 

balous®, 326. 
bellidis, 327. 
berberidis, syn,, 326. 
beticola, syn,^ 326. 
bduteloiiie, 275. 

' .mmphorosmse, syn,^ 326. 
caudidus. 112. 


TTr(*d<>™-Coutniue(l. 
caragaiifi^, syn.. 327. 
eastagiiei, syn.. 320. 

; eeltidiH, 331. 

! cornui, 326. 

enciibali, syn., 320. 

<*y<‘l<>.stoma, ayn., 32(;. 
diantln, «//«., 326. 
erigerotiis, .vyu,, .32(i. 

j erioeoma\ n, s., 275. 

I erythroxylouis, 187. 18H. 

I excavata, ,321. 

lallous, syn., 327. 
gulii-veri, sy/i., 326. 
gluvnaruui, 320. 
goasyxui, a. s., 48, 320. 
lioloselioeiii, syn., 326. 
ilicia, ,syn., 326. 
japonic.a, syn., 327. 
kleiube, syn., 320. 
latbyri, syn., 327. 
legum i 11 u n 1 , syn . , 327 . 

legiiiniuosarumfornuvglycyrrliizie, syjL, 58. 

lolii, 326, 

loiigipes, 327. 

liil)irie,\s|/'7i., 327. 

lyclmidianuu, A’yw., 326. 

maidis, 320. 

microcelis, 327. 

■. '■imilleri/ 178. '■ ; 
iiotabilis, 321, 

. iiyasjB, 329. , 
onobryebii, syn., 327. 
oxytropidiH, syn., 327. 
peridemiospora, 320. 
pbyllaria?, ayn., 326. 
placen tula, 327. 

planiscula, si/u., 327. 
poiB-siideticffi, « 2 /n., 326. 
polygon onim var,aviculare.j?0o, 320- 
portulaem, 111. 

prisraaticuH, A.yn., 326. 
pruTii, 326, 327. 

quo reus. 326. 

'■ satureias >?/«»■■ 326 - : ' 

BCirpi, 326. 

gimilis, 27t5, 

^itaticea, syn., 327, 
tragopogonis, syn., 11‘4 
'tTopa3oli, s^yi.r 326., 
tumida, 326- 

vialte, 187.', 

\ vici«-cma‘.», .vy«.,'327', 

■ ' Urocystis aneinones, 179., 
cepuTae, 300. 
liypoxyis, a. s., 278, 331. 
occulta, 62, 407, 408. 
priinulicola, 329. 

-ITroiayces, 321, 325, 428. ' , ■ 

■ 'actitattts,;':326.': ■■ 

,' 'aloes, 425, \ 

■ ;'-ambiguU8,,326.' . 

I ' . .amygdali, 326. ■ ' 

'anagy,ridis,,, 326, ''327.' 

I ■ ■ . ;aiidropogom8t,4i.'''«?., ,281, ^ , , 
/,;aBibyllidis,;''327, 390, ' 
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ap|)t'ii(KT'Hl;x!a, .'iS. ■ 

a.st;r:i.i4';,2:li, u27. 

a;4r:j.a'aii var. Inpiiii. «//>/., 227. 
l.rt;!-, :;iV!,:;2C, 408. 

<‘;8‘ hryilis. 220. 
s'-iirieis. 42, 187, 274. 


I ' ri)ni,y<?<^8 — (Joritiinie<l . 
vrrsatilis, 327. 
viciiP, .s,vw-,4^27. 

TTsiilaginCfe, 51, 137, 152, 188. 221. 320, :tl>2. 295. 425. 
Ustilago, 110, 297, 221, 291 . 
nutharanim, 158. 
iivoujr -lOT. 


fairyopliylliims. 107.205.320. 412. 414. 

i i) ryperiniis, 187. 

rytisi. ftf/Ji., 227. 

llicti.liaiius, 231. 

dolichi, Si/ ji., 327. 

ciMgroa till i s, w. .s . , 28 1 . 

ervi, sipi., 327. 

erytlironii, 327. 

x:‘.xe:ivatvm, 328, 


bromivora. vav. !iia< n>sp(>ra, 9.S. 
hruiikii, 320. 
huchlodH, 320. 
diplospora, 320. 

Ivilariif , 320 . 

.juimicola, 187. 
luaydiiS, 07, 174, 298. 
laontanieTisis, 320. 
iiealii, 328. 


lalne, 327. 

g'oiiista-'tiuoturia-, 58, 327. 
gontiaiue, 187. 
glycyrrliiza', 42, 58. 
liuszlinakii, syn.. 327, 
liedyaari, 390. 
hedysariiitt, 327. 
hordci, w. 281 . 

hyalin us, 42. 

Jtiponicii..s. 327. 
juTiei, 320. 
hevis, 321 . 

var. ti'iicliyapora, 321. 
lapponicns, 320, 327. 
lathyri, 327. 

lespedt'za:, 327. 
limoiiii, 327. 
lineolatu.s, 320. 

Inpini, 327. 

tniiei’osporas, S‘i/n., 327. 
minor, 327. 
iiuicunai., 327. 
onobryc'bidia, 327. 
ouonidi.s, A\//n., 327. 
ornitbogali, 320, 
oxytropidia, sj/n.^ 327. 
panic i, ft, 281, 

pcrigyniiis, 42, 18". 
pisi, 179, 297, 327. 
pbuayntula, si/u,,327. 
polygon!, 320. 
psondartbrijB, ai/n., 327. 
ptclcactjaruin, syn., 327. 
pnnctatns, , w. 327. 
rbyncoS'poi’i©, , syn., 274. 
4nm:iK;5i8,'327.: 
saliconijB, 320.' ■ 
scaber, 326. ^ ■ 
Mob'W'einfwrtbii,'180. , , 
8outellatii8,297.;. , 

var.ldptoderEm, ^’^!. 

, sisyrinebii, «|/n,,„327. ' 
'"'solidus, ■?!/»., ,327.': 

,':sopborsB,'42." 
spbiffiroplett,s,a3/,'n.,327. 
stria,tna,327/''' '' 
tepperiaiiiis, «2/:a;.,32T. 
trifoiii, 42, 58, 99, 326, 327, 498. 
trigonellfg, 327,; ", 
tuberciilat'ds,S28,' "' ; 



oxalidi.s, 320. 
panici-miliacei, 98. 328. 
plKcnicis, 104. 
rciliana, 58, 171, 172. 
scgetum, 97,174. 

.sorgbi, 58, 172. 

>'ynthcriaiiian 98. 
tritici, 407. 

/.cjc-niays, 171. 

V. 

Valsa amhiens, 134. 

\4ilsaria hypoxyloides, 13 1 , 31 9 . 
parraularia, 189. 
riibrieo.sa, 189. 

V ord Ilf ia liircata, 32 1 , 

Vermicidai'ia di.scoi<lea, 32i>. 
Hiiboligurata, 300. 

5'eratriiia, 181. 

Yerpa, 429. 

Yerticilliimi, 178. 

Yibrissea bypoga>a, 1U2, 149. 
trniicornm var. albipc.s. 148. 

Volutulla albopila, 190. 
ofiddcnlalis, 54. 

Volvan'a virgata. var. IVnnica, 320. 


AYallrotbiella jaisilla. 182. 

\Viii(.crclIa,425. 

lubcrcnligcra. 425 . 
lYoronina, 139 , 284 . 


Xylaria, 30. 

polymorpha, 177 . 
Xylopodiuin (Mdirolcucmm, 381 . 



Zasmidinm collars, 424, 

Zigiuellaboreclla, 320. 
cubnicola, 189- 
ligustrina, ,182,/, ' 

Zygocibytrium, 139. 

Zygodesmns albidua, 300. 

Uinoniiaporus, 181, 

'■ pyrobB, 820.,/ ', 
ttibemdosiis, 181. 

Zygomycetes, 186; 137, 138, Ho, 184, 389, 390, 391, 
' ■">92, 393,'k96, '420,, 
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